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SUMMARY 


Acoustic data were obtained during a full'scale test of the XH-59A Advancing 
Blade Concept Technology Denonatrator in the 40~ by 80“Poot Wind Tunnel* The X»1”59A 
is a research helicopter with two coaxial rotors and hingeleaa blades* Perfonaance* 
vibration* and noise at various forward speeds* rotor lift coefficients and rotor 
shaft angles of attack were investigated* The noise data were acquired over an iso- 
lated rotor lift coefficient range of 0*024 to 0*162* an advance ratio range of 0*23 
to 0*45 corresponding to tunnel w^nd speeds of 89 to 160 knots* and angles of attack 
from 0* to 10** Acoustic data ate presented for seven microphone locations for all 
run conditions where the model noise is above the background noise* Model test con- 
figuration and performance information are also listed* Acoustic waveforms* dBA* and 
1/3-octave spectra as functions of operating condition for selected data points and 
microphones are presented. In general* the noise level is shown to increase with 
rotor lift coefficient except under certain operating conditions where significant 
impulsive blade/vortex Interactions Increase noise levels* The Impulslvlty appears 
to depend upon how the lift is distributed between the two rotors* 


INTRODUCTION 


In the design and development of new helicopters* noise* as well as performance* 
handling qualities* and stability and control must be considered* This report 
describes the acoustic results from a recent full-scale test of an advanced technology 
rotorcraft. Under U*S* Army sponsorship* Sikorsky Aircraft built two XH-59A Advancing 
Blade Concept Technology Demonstrator helicopters that utilize two counter-rotating 
coaxial hingeless rotors to inq>rove high-speed performance and increase cruise effi- 
ciency. On a conventional helicopter in forward flight* the rotor blades operate at 
a low lift coefficient on the advancing side because the rotor must produce no roll 
moment in level flight. The \ise of two counter-rotating rigid rotors allows each 
individual rotor to have a high lift coefficient on the advancing aide while the air- 
craft has no total roll moment* The full-scale XH-59A Advancing Blade Concept (ABC) 
aircraft tested in the Ames 40- by 80-Foot Wind Tunnel is shown in figure I* For 
additional information pertaining to the ABC concept* see references 1 through 3* 

The ABC aircraft is significantly different from a conventional helicopter; there- 
fore* one would expect the noise produced by this aircraft to differ from noise pro- 
duced by a conventional helicopter* This aircraft has a slow rotational tip speed 
(Mtio - 0.52 to 0*58) which may reduce the overall noise since all sources and convec- 
tive amplification increase with increasing Mach number* Also* the high speed impul- 
sive noise may be less than that of a conventional helicopter at a given forward speed 
because of the slower tip speed. However* high speed noise will still become a problem 
because this aircraft is designed to fly at faster speeds than a conventional rotor- 
craft. Also, under certain flight conditions* one would expect some Impulsive blade 
slap due to the interaction of tip vortices from the upper rotor with the lower rotor* 


This report presents the noise data of a full-scale ABC aircraft as measured In 
the Ames 40-\y 80-Foot Wind Tunnel. Noise date were measured over an «<lvance ratio 
range of 0.23 to 0.45 (89 knots to 160 knots) with the rotor on and 
180 knots with the rotor off. The rotor-on testing was conducted over an 
attack range of 0* to 10®, and the auxiliary propulsion engines were operated at 
flight Idle for all noise data runs. 


EXPERIMENT 


The ABC aircraft (shown Installed In the Ames 40- by 80-Foot Wind Tunnel In 
fla. 1) has two rotors, each containing three 5.5 m radius blades. General specif 1- 
cafions for Sc volov system are listed In table 1. The midpoint between these 
two rotors was 1.5 m above the tunnel centerline. Viewed from above, the upper rotor 
ortSrmSerrotates In the counter-clockwise direction, and the lower rotor rotates 
in the clockwise direction. Collective, lateral cyclic, and 

each rotor were Independently operated by six rotor controls, thereby ^ 

rotors to Independently apply trim forces and moments to the aircraft. The rotors 
were powered by two 552.000 W PT6T-3 turboshaft engines. Auxiliary 
is prwided by two nacelle-mounted J60-P3A turbojet engines which produce 13.300 N 
of Kst each. For a more detailed description of the aircraft, see Felker (ref. 3). 

Performance, loads, and noise data for the full-scale ABC aircraft were measured 
in the Ames 40- by 80-Foot Wind Tunnel. Table 2 shows the flight conditions where 
iatawer^ Lken. During testing, the rotor speed was adjusted to give the desired 
tip Mach number. Mtip, then the tunnel speed was adjusted to 

advance ratio, y. Noise data were then acquired for a matrix of isolated rotor lift 
coefficients, Ctr/o.R. and shaft angles, a. The rotor-on testing was conducted over 
an isolated rotS?^lift coefficient range of 0.024 to 0.162 and an 
ranee of 0“ to 10®. The auxiliary propulsion engines were operated at flight loie 
Jo^*all noise data runs. For thlJ test, the background wind tunnel noise was recorded 
at 60, 90, 120, and 180 knots with the model Installed In the wind ^ 

blades off, the rotor head rotating, and the auxiliary engines operating at flig 
idle. A more detailed description of the test can be found In reference 3. 


DATA ACQUISITION AND REDUCTION 


The acoustic data for this teat were acquired using seven l.3-cm cwdensor Aero- 
phones equipped with nose cones to reduce wind-induced noise. Four - 

phones were located upstream of the model, and three Aerophones were l®®®jed nwr the 
model. Three of the seven microphones were flush mounted on “®^ ^J[® 

while the remaining four were mounted on stands at various 

between the two rotors. The microphone locations are given In table 3 and shown In 
ff^rr 2 rthrcoordlnate system used Is also shown. Signal V®'^®„®®®? 

coSrol the gain of the acoustic signal and to power the 

slenals were recorded on tape using a 14-track frequency-modulated (IM) tape recorder 
runnlne at 15 ips. This gave a bandwidth of 10 kHz. All microphones were calibrated 
inhe®s?Lt and end of eJeh day using a 124-dB. 250 Hz signal from a plstonphone. 

At each data point, a 50-sec sample of acoustic data was recorded for later analysis. 

In order to assure a maximum slgnal-to-noise ratio, the gain of the a®®w«tlc 

was adjusted in lO-dB intervals. A schematic of the data acquisition system Is shotm 

in figure 3. 
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Initially* th® acoustic data wore reduced and analyiad off-line on a mlniconputer 
time aarlea data ayatem. Figure A shows a flow chart of the a^uiftmant used for data 
reduction. Data are digitised at a aampla rate of 20 ktis while being played back 
through a low pass filter with a cutoff frequency of 10 kHs to prevent aliaeing. From 
the digitised data, the minicomputer generated 1/3-octave spectra from 1-Hs spectra in 
the range of 10 to 200 Ms. and from lO-Hs spectra in the range of 250 Hs to 10 kMs. 

The minicomputer also computed dB. dBA. and FNdB from the I /3-octave apectra and the 
first 10 blade passage harmonics from the l-Hs, narrow-band spectra. The computed 
acoustic data were then transferred into a computer containing the data base irith all 
of the measured teat parameters. Background noise corrections, obtained with all the 
propulsion systems operating but rotor blades removed, were applied to the 1 /3-octave 
apectra in the following manner. Background noise measurements were fitted to a 
linear regression of the form 


and then subtracted from the measured spectra on a power basis for each 1/3— octave. 


dBC - 10 logllO**®^^® 


jodBB/lOj 


Graphs and tables were then constructed from this data base. The background noise 
levels used for corrections on microphones 1 through 7 are tabulated in appendix A. 
Appendix A also contains 1/3-octave plots of the averaged background noise measure- 
ments used at 89. 106, 142, and 160 knots, and plots of dBA as a function of velocity 
for each microphone. The effect of these corrections is to remove the Jet noiee as 
well as the background noise from the noise data. 


RESULTS AND DISCUSSION 


Acoustic data for the XH-59A model are presented in appendix B. Performance and 
global acoustic measurements are listed for all of the microphones. The data are for 
rotor-on configurations at forward speeds of 89. 106, 142, and 160 knots and angles 
of attack from 0* to 10*. 

Figures 5 through 10 show the general trends In the acoustic data with airspeed 
and shaft angle. Data from microphones 2, 4, and 7 are shown as a function of iso- 
lated rotor lift coefficient, Clr/o» 8* Figures 5, 6, and 7 display tho corrected dBA 
as a function of Isolated rotor lift coefficient for tunnel wind speeds of 89, 106, 
and 142 knots, respectively. Data are grouped by shaft angle of attack (2.5*, 5.0*, 
and 7.5*) for each curve on each figure. Figures 8, 9, and 10 show the corrected dBA 
as a function of isolated totor lift coefficient for angles of attack of 2e5 § 5e0 • 
and 7.5", respectively. Data are grouped by tunnel wind speed (89, 106, and 
142 knots) for each curve on each plot. In general, these figures (5 to 10) show an 
Increase in noise level with Increasing rotor lift coefficient. There are some excep- 
tions to these trends and It Is believed that this is due to impulsive blade/vortex 
Interaction noise. 

Blade/vortex Interactions appear to depend on the control settings. Noise 
levels for a nuo^er of points in figure 10 are listed in table 4 with some control 
settings. Data are ahown for shaft angle of attack of 7.5* and wind velocities of 
89 and 106 knots. For each wind velocity, the data are Hated in increasing order of 
rotor lift coefficient. The collective pitch, 6, and the differential collective 
pitch, AO, are included in the table. In the data at 106 knots, the noise levels 
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appear to depend on A6 aa well aa the rotor lift coefficient. Noise levels are 
higher for negative values of AO than for positive values of A6 for some data with 
nearly Identical rctor lift coefficients. Other data does not show this trend so no 
definitive conclusions can be made. Oependence of blsde/vortex interaction upon lift 
distribution is a reasonable hypothesis; lift distribution effects the strength and 
location of the shed tip vortex and therefore would be expected to directly affect the 
blade/vortex interactions and Impulsive noise. 

Detailed acoustic data for selected data points are presented in appendix C. 

These data are for various wind speeds and angles of attack from microphones 2« 4| 
and 7. The tabulated data in appendix C shows 1/3-octave spectra, 1/3-octave spectra 
corrected for background noise, and the first 10 blade passage harmonic sound levels 
(dB). 


Figures 11 through 17 show corrected 1/3-octave spectra as functions of Isolated 
rotor lift coefficient. Each figure is for a specific tunnel wind speed, shaft angle 
of attack, and microphone. Data for microphones 2, 4, and 7 are shown for tunnel 
wind speeds of 89, 106, and 142 knots and for angles of attack of 2.5*, 5.0*, and 
7.5*. Except Cor the frequency range 50 to 1600 Hz, the 1/3-octave spectra for all 
data are nearly the same. In this mid-frequency range, the sound pressure levels 
vary from point to point. The mid-frequency sound pressure levels follow the same 
trend seen in the dBA in figures 5 through 7. At 89 knots the mid-frequency noise 
levels increase as the rotor lift coefficient increases, and at the other wind tunnel 
speeds the noise levels are more sporadic. The curves also show that the energy in 
the high frequency range has been removed due to background noise corrections. This 
is becatise the noise of the auxiliary propulsive engines was included in the back- 
ground noise measurements. 

Figures 18 through 26 show typical time histories from the above 1/3-octave 
curves. Averaged time histories were obtained from the recorded microphone signals. 

A 1-per-revolution trigger si^al was utilized to synchronize the microphone data, 
allowing constructive averaging of the coherent signal and destructive averaging of 
the random signal. Time histories are shown for data from microphone 4 located under 
the rotor. Each figure contains several time history plots for several isolated rotor 
lift coefficients at a fixed velocity and shaft angle. Velocities of 89, 106, and 
142 knots and shaft angles of 2.5", 5.0*, and 7.5* are used for the plots. The 
periodicity of the noise signals is very evident in these figures; all show a compli- 
cated time history with much high frequency harmonic noise. Some of the figures con- 
tain impulses from blade vortex interaction noise. 

The time histories (figs. 18 to 20) for data taken at 89 knots show only a small 
amount of impulsive noise. The most Impulsive data are for a • 2.5* and 
Clr/o»R ■ 0.150 which are also the data points with the highest noise level in 
figure 5b. 

The time histories (figs. 21 to 23) for data taken at 106 knots show a mixture 
of Impulsive and nonimpulslve noiae. Some data are nonimpulsive and have low noise 
levels in figure 6b. Those points are identified with the following settings: 
a - 5.0* and Clr/o.R • 0.114; o - 7.5* and Ct^R/o*R * 0.067, 0.116, and 0.131. 

Some data are impulsive and have high noise levels in figure 6b. Those points can be 
Identified with the following settings: a • 7.5* and Clr/o,R ■ 0.093 and 0.106. 

The other time histories shown for 106 knots have moderate impulsive character and 
low to moderate noise levels in figure 6b. 
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The time hlatoriee (flge. 24 to 26) for some of the date taken at 142 knota ahow 
very little Impulalve character except for the two points (fig* 24a a > 7.5* » 

^LR/o*^ * 0.079; and fig. 26a a • 7.5** Ci,g/(j,R 0.090) with alight Impulelvlty. 

The corresponding data In figure 7b have soderate noise levels with the two points 
mentioned above having higher noise levels than average. 

In general, the time histories with a distinct Impulalve nature correspond to 
data with high overall nolae levels. The presence of this Impulsive nolee Is not a 
simple function of the basic parameters of forward speed* Isolated rotor lift coeffi- 
cient* and angle of attack. 


CONCLUDING REMARKS 


Acoustic measurements of the XH-S9A ABC Technology Demonstrator helicopter were 
obtained from a full-scale test In the NASA Ames 40- by 80-Foot Wind Tunnel. General 
noise measurements at all microphone locations and specific detailed noise measure- 
ments for three representative microphones are presented. From analysla of these test 
results* the following conclusions may be drawn: 

1. Under certain operating conditions the rotor experienced significant blade/ 
vortex interactions. How the lift was distributed between the upper and lower rotor 
may have a large Influence on the Impulslvlty of the noise. Unfortunately* accurate 
measuren»nts of all the control settings are not available; therefore* the effect of 
the controls on the noise cannot be qxiantlfied. 

2. When Impulses are not present* the noise level Increases as the lift coeffi- 
cient Increases and as the angle of attack approaches 0* as In a typical rotor* 
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APPENDIX A 


The following tables and dB and dBA plot* (flge. Al-AU) 
background noiee data. The background nolae data are presented In terms -J . 

center frequencies, l/3-octave spectra, and as a function of tunnel velocity (knots) 

for microphones 1 through 7. 

Background noise data in terms of I /3-octave center frequencies are presented 
first in tabular form for each microphone. One-thlrd-oetave spectra are ® 

ne« for tunnel wind speeds of 89. 106. 142. and 160 knots for each . 

Lastly, the background noise at each microphone is presented as a function of tunnel 

velocity (knots). 


SYMBOLS 


A coefficient in background noise curve fit 

B coefficient in backgrotmd noise curve fit 

DB background sound pressure level 
' MIC microphone number 
PT point number 
RUN run number 
V wind tunnel speed, knots 
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Figure Al.- Background l/3-octave apectrum for microplione 1. 
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Figure A2.- Background 1/ 3-octave spectrum for microphone 2. 
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Figure A3.- Background 1 /3-octave spectrum for microphone 3. 
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Figure AA.“ Background 1 /3-octave apectntm for microphone 4. 


14 


ORIGtS'JML I’ACQ; 

OF POOR QUALITY 



FREQUENCY, He 


Figure A5 Background 1 /3-octave spectrum for microphone 5. 
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Figure A7.“ Background 1/3-octave spectrum for microphone 7 
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Figure A8.- A-welghted background sound pressure level for microphone 1 
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Figure A9»- A-welghted background sound pressure level for microphone 2 
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Figure AlO.- A-welghted background sound presaura level for microphone 3. 
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Figure All.- A-welghted background sound pressure level for microphone A. 
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Figure A13.“ A-welghted background sound pressure level for microphone 6. 
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The following tablos present acoustic and performance data for the XH-59A ABC 
model. Acoustic data are presented for microphones I through 7. The run/point number 
seuuence used is based on tunnel velocity (knots) • shaft sngle of attack (ALPHA) » and 
Isolated rotor lift coefficient (CLR/S.R). The run/polnt numbers are ordered in teras 
of increasing Isolated rotor lift coefficient at each tunnel velocity and shaft angle 
of attack. 

symbols 

ALPHA model pitch, positive up, deg 

CLR/S,R Isolated rotor lift coefficient 

CP/S rotor power coefficient 

DBAC dBA corrected for background noise 

DBAU dBA not corrected for background noise 

DBC dB corrected for background noise 

DBU dB not corrected for background noise 

J THRUST total auxiliary engine thrust, N 
MAT advancing tip Mach number 

MTIP rotor tip Mach number 

MTUN tunnel Mach number 

MU advance ratio 

PMAX maximtim pressure in time history sample, N/m^ 

PMIN mi n i fiiM in pressure in time history sample, M/m^ 

PMDBC PNdB corrected for background noise 

PNDBU PNdB not corrected for background noise 
PT point number 

RPM rotor rotational speed, rev/min 

RUN run number 

VELOCITY tunnel velocity, knots 

VTIP rotor tip velocity, m/sec 
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ZRFM Jl auxiliary angina rotational apaad axproaoad as pareant of nominal valua* 
RFM Jl/16»000 

ZRPM J2 auxiliary angina rotational apaad axprasaad as pareant of nominal valua* 
RFM J2/16.000 


Acoustic data are presented In the foliosing order t 


RUN/PT 

V2L0CITY 

ALPHA 

CLR/8,R 

21/16 

90.2 

10.0 

0.068 

21/17 

91.1 

10.0 

.080 

29/7 

88.7 

10.0 

.108 

21/11 

89.8 

7.5 

.074 

21/12 

90.0 

7.5 

.074 

21/13 

90.0 

7.5 

.090 

29/6 

88.4 

7.5 

.099 

21/14 

90.1 

7.5 

.119 

29/10 

87.9 

7.5 

.124 

21/15 

90.0 

7.5 

.141 

29/11 

88.4 

7.5 

.162 

21/7 

89.4 

5.0 

.072 

21/18 

90.1 

5.0 

.074 

21/8 

90.0 

5.0 

.093 

29/5 

88.6 

5.0 

.093 

30/7 

88.2 

5.0 

.104 

29/9 

88.1 

5.0 

.116 

21/9 

89.8 

5.0 

.121 

30/6 

88.0 

5.0 

.128 

29/8 

88.2 

5.0 

.133 

21/10 

89.9 

5.0 

.134 

28/6 

88.3 

2.5 

.C82 

28/7 

88.6 

2.5 

.109 

28/8 

88.8 

2.5 

.150 

21/6 

89.3 

0.0 

.026 

25/6 

106.2 

7.5 

.067 

23/12 

106.8 

7.5 

.093 

25/7 

104.7 

7.5 

.106 

25/5 

105.3 

7.5 

.107 

25/8 

104.8 

7.5 

.116 

23/14 

107.0 

7.5 

.117 

23/13 

107.0 

7.5 

.131 

25/9 

104.3 

7.5 

.138 

21/19 

108.5 

5.0 

.069 

23/9 

105.6 

5.0 

.114 

23/10 

106.1 

5.0 

.135 

23/11 

106.4 

5.0 

.145 

23/15 

107.8 

2.5 

.085 

23/7 

105.0 

0.0 

.025 

23/8 

105.8 

0.0 

.083 

24/9 

142.4 

7.5 

. .090 

24/6 

140.9 

5.0 

.079 

24/7 

140.9 

5.0 

.113 

24/8 

141.2 

5.0 

.125 

23/16 

143.0 

2.5 

.079 
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RUN/PT 

VELOCITY 

ALPHA 

23/18 

143.2 

2.5 

23/17 

143.0 

2.5 

30/8 

141.9 

2.5 

30/9 

142.1 

2.5 

24/12 

160.6 

2.5 

24/U 

160.6 

2.5 


CLR/8.R 

0.093 

.110 

.110 

.113 

.085 

.085 
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APPENDIX C 


ORIGINAL 

OF POOR QUALITY 


The following tables present detailed XR-59A ABC eeouetle date of selected 
points. Date ere presented for microphones 2, 4» and 7. The run/polnt nvoaber 
sequence used Is based on tunnel velocity (knots)* shaft angle of attack (ALPHA), and 
Isolated rotor lift coefficient (CLR/S,R). The run/polnt numbers are ordered In j 

terms of Increasing Isolated rotor lift coefficient at each tunnel velocity and shaft I 

angle of attack. .1 


SYMBOLS 


ALPHA 

model pitch, positive up, deg 

CLR/S,R 

Isolated rotor lift coefficient 

DBC 

dB corrected for background noise 

DBU 

dB not corrected for background noise 

MU 

advance ratio 

PT 

point nxmber 

RUN 

run number 

VELOCITY 

tunnel velocity, knots 


Acoustic data for the selected points are presented In the following order: 


RUN/PT 

VELOCITY 

ALPHA 

CLR/S,R 

28/6 

88.3 

2.5 

0.082 

28/7 

88.6 

2.5 

.109 

28/8 

88.8 

2.5 

.150 

21/7 

89.4 

5.0 

.072 

30/7 

88.2 

5.0 

.104 

30/6 

88.0 

5.0 

.128 

21/11 

89.8 

7.5 

.074 

21/14 

90.1 

7.5 

.119 

29/11 

88.4 

7.5 

.162 

23/15 

107.8 

2.5 

.085 

21/19 

108.5 

5.0 

.069 

23/9 

105.6 

5.0 

.114 

23/10 

106.1 

5.0 

.135 

23/11 

106.4 

5.0 

.145 

25/6 

106.2 

7.5 

.067 

23/12 

106.8 

7.5 

.093 

25/8 

104.8 

7.5 

.116 

23/13 

107.0 

7.5 

.131 

25/9 

104.3 

7.5 

.134 

23/16 

143.0 

2.5 

.079 

23/17 

143.0 

2.5 

.110 

30/9 

142.1 

2.5 

.113 
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RUN/PT 

VILOCITY 

ALPHA 

CLR/8.R 

24/6 

140.9 

5.0 

0.079 

24/7 

140.9 

5.0 

.113 

24/8 

141.2 

5.0 

.125 

24/9 

142.4 

7.5 

.090 
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AJi'4 

POINT 

VELOCITY 

ALPHA 

CLR/StR 

MU 

28 

6 

88.3 

2.5 

0. 

081592 

0.2496 

1/3 OCTAVE 
CENTER 

MICROPH.NE 2 

MICROPHONE 4 

MICROPHONE 7 

FREUuEUCV 

ObU 

ObC 

OBU 

OBC 

OBU 

OBC 

10*0 

79.0 

73.4 

83.6 

79.9 

88.6 

84.7 

12*5 

75.9 

0.0 

81.8 

79.2 

83.1 

0.0 

16*0 

107.1 

107.1 

114.0 

114.0 

114.3 

114.3 

20 «0 

97.9 

97.7 

103.8 

103.6 

104.2 

103.7 

2S*0 

80.1 

0.0 

89.3 

87.6 

89.2 

0.0 

31*3 

106.8 

106.6 

100.6 

100.4 

118.6 

118.6 

40.0 

90*0 

0.0 

95.6 

93.7 

98.1 

0.0 

3U«0 

110.3 

110.5 

92.3 

85.4 

114.3 

114.2 

63.0 

109.8 

109.7 

109.1 

109.0 

113.3 

113.1 

80.0 

103.1 

102.4 

113.9 

113.8 

105.2 

103.2 

100.0 

105.2 

104.6 

106.1 

105.3 

109.4 

108.7 

123.0 

111.7 

111.5 

113.2 

113.1 

109.9 

109.2 

16U.0 

112.7 

112.6 

115.9 

113.8 

109.1 

108.3 

200.0 

109.3 

109.1 

113.5 

113.4 

110.6 

110.0 

230.0 

10c .8 

108.7 

107.7 

107.5 

114.7 

114.5 

315.0 

110.4 

110.3 

107.2 

106.9 

113.8 

113.4 

4UO.O 

107.7 

107.5 

106.8 

106.4 

111.3 

110.6 

300.0 

106.4 

106.1 

104.9 

104.3 

110.0 

110.1 

630.0 

103.3 

102.8 

102.3 

101.5 

107.8 

106.4 

800.0 

99.8 

98.2 

99.1 

96.0 

104.2 

100.2 

1000.0 

99. 0 

96.0 

100.3 

96.7 

104.2 

98.3 

1230.0 

100.6 

98.4 

98.8 

96.4 

104.5 

101.7 

1600.0 

96.6 

U.O 

96.8 

0.0 

100.8 

0.0 

2000.0 

94.7 

91.5 

94.4 

88.7 

97.2 

0.0 

250 J.U 

06.9 

92.4 

95.8 

90.5 

96.2 

0.0 

3150.0 

96.7 

0.0 

96.7 

0.0 

96.0 

0.0 

4000.0 

91.8 

0.0 

93.2 

0.0 

93.5 

0.0 

5000.0 

91.2 

0.0 

90.4 

0.0 

91.3 

0.0 

6300.0 

90.3 

0.0 

92.3 

0.0 

88.7 

0.0 

8000 .0 

8b. e 

0.0 

89.7 

0.0 

88.0 

0.0 


bLAUE 


PASbA^E 

MICRCPhCNF 2 

MICROPHONE 4 

MICROPHONE 7 

tiARMOi^lI C$ 

1 

107.3 

114.3 

114.7 

2 

106.7 

100.5 

118.6 

3 

110.4 

87.4 

114.1 

4 

109.3 

108.9 

112.8 

5 

102.7 

113.7 

102.0 

6 

104.5 

104.6 

107.5 

7 

103.5 

106.5 

108.3 

a 

110.7 

111.5 

96.5 

9 

109.8 

112.3 

98.2 

10 

107.8 

110.5 

104.6 


» ‘S' 

..9 ^ 

4A 

11 1 1 

, „ , 
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l‘J*0 

12*5 

10.0 
2U.0 
25.U 
31*5 
4U.0 
Su«0 

63.0 
dJ.J 

1UU«0 

12^«U 

16U.U 

2Js).U 

2^0.3 

315.0 
40U.0 
500. 0 
b itO.O 
tiOw . 0 

IOjj.o 

1250.0 

1600. 0 

2OO0.U 

25JO.O 

3130. 0 
4JO0.O 
5000.U 

6300. 0 
60JO.O 


tcAOt 


PASSAGE 


1 

2 

3 

4 

5 

6 
7 
6 
9 

10 


pDiia 

7 


1/3 OCTAVE 
CtNTEI- 
rRcUJCNCV 


hARMuOlCS 


VSLOCITV 

88.6 


MICRCPtCNE 2 


OBJ 


74.7 

76.0 

104.4 

96.0 
bl.O 

106.1 

90.7 

110.5 

108.9 

99.5 

112.4 

114.1 

111.0 

113.7 

1 12.4 

111.9 

111.7 

108.4 

107.2 

102.6 

101.3 

101. «5 

4 8.2 


95.6 


9f .7 

95.9 

92.0 

92.2 

89.0 

69.2 


MICRCPH'NE 2 


105.3 
lOd.O 

110.4 
iue.7 

96.5 

112.0 

108.1 

112.7 

102.2 

105.9 


OF F‘Oc*R QU/j.rn’ 


ALPHA 

2.5 


CLft/StR 

0*108912 


HU 

0*2514 


MICROPHONE 4 


MICROPHONE 4 


114*2 

105*4 

104*6 

111*3 

116.2 

110*0 

110*2 

112*9 

107.5 

111.5 


45 


HICRCPHONE 7 


oec 

D8U 

DBC 

08U 

OBC 

75.5 

79.8 

0.0 

82.6 

0.0 

0.0 

77.2 

0.0 

81.4 

0*0 

104.9 

113.8 

113.8 

113.7 

113*7 

95.6 

103.3 

103.1 

103.9 

103*4 

0.0 

83.6 

0.0 

93.9 

84*1 

106.1 

105.5 

105.4 

123.1 

123*1 

0.0 

92.6 

87.3 

100.9 

95*3 

110.5 

104.7 

104.5 

117.8 

117.7 

108.8 

111.5 

111.4 

115.7 

115.6 

97.7 

116.3 

116.2 

113.0 

112.7 

112.3 

110.3 

110.1 

105.7 

103.7 

114.0 

115.1 

115.0 

108.8 

107.9 

1 10.8 

114.4 

114.3 

114.2 

114.0 

113.6 

112.5 

112.4 

113.2 

112.9 

113.4 

111.6 

111.5 

114.7 

114.5 

111.8 

111.2 

111.1 

115.4 

115. 1 

111.6 

107.1 

106.7 

115.5 

115.3 

106. 2 

106.9 

106.5 

113.2 

112.7 

107.0 

105.8 

105.5 

111.8 

111.3 

101.8 

101.1 

99.4 

107.3 

105.7 

99.8 

101.1 

98.3 

107.3 

105.3 

100.4 

99.6 

97.7 

105,2 

102.9 

86.4 

98.0 

0.0 

102.3 

95.2 

93.2 

95.0 

90.5 

98.9 

93.6 

91.8 

96.6 

92.7 

98.8 

94.3 

0.0 

94.6 

0.0 

96.6 

0.0 

C.O 

93*1 

0.0 

93.7 

0.0 

0.0 

90.4 

0.0 

91.4 

0.0 

0.0 

93.2 

0.0 

89.3 

0.0 

0.0 

89.7 

0.0 

87.5 

0.0 


MICROPHONE 7 


114.0 

123.1 

117.7 
115.5 

112.8 

101.3 

106.1 
90.7 

106.4 

110.5 


t ' - • 

i" .. ■ 


ORIGINAL PAGS \3 
XH-59A ACOUSTIC DATA OF POOR QUALITY 


RUN POINT VELOCITY ALPHA CLR/StR MU 


26 

8 

68.8 

2*5 

0. 

149922 

0.2505 

1/3 OCTAVE 
CENTER 

MICROPHONE 2 

MICROPHONE 4 

MICROPHONE 7 

FREQUENCY 

DBO 

OBC 

OBU 

OBC 

OBU 

OBC 

10*0 

S3. 4 

82.1 

83.6 

79.6 

68.8 

85.0 

12*3 

76.6 

0.0 

75.4 

0.0 

84.5 

66.6 

16.0 

104.6 

104.6 

114.2 

114.2 

113.2 

113.2 

20.0 

96.4 

96.0 

105.4 

195.3 

105.2 

104.6 

26«U 

St. 7 

84.5 

93.6 

93.0 

97.2 

94.8 

21,5 

106.4 

106.4 

99.1 

98.9 

117.8 

117.6 

40*0 

94.4 

91.0 

95.7 

03.9 

100.9 

95.2 

5U.0 

110.7 

110.7 

109.4 

109.3 

122.5 

122.5 

r>3*0 

116.2 

116.2 

115.0 

115.0 

122.1 

122.1 

iiU»0 

115.2 

115.2 

120.8 

120.8 

118.0 

117.9 

luU*U 

112.9 

113.8 

115.7 

115.6 

114.7 

114.5 

125.0 

119.6 

119.8 

118.3 

IIB.3 

113.4 

113.1 

1'jU.O 

117.0 

117.0 

118.5 

116.5 

118.9 

118.6 

2U0.0 

118.4 

118.4 

118.2 

118.2 

120.4 

120.3 

250.0 

iie.l 

118.1 

114.5 

114.5 

117.3 

117.2 

315.0 

115.4 

115.9 

115.7 

115.7 

124.2 

124.2 

400.0 

112.7 

112.6 

112.5 

112.4 

121.6 

121.5 

500. U 

110.6 

110.5 

110.5 

110.3 

117.1 

116.9 

LOO.O 

109.0 

108.9 

110.3 

110.2 

113.1 

112.7 

bOJ.O 

105.9 

105.6 

106.4 

106.0 

111.3 

110.7 

lOJO.O 

103.7 

102.9 

105.0 

104.1 

110.3 

109.4 

1250.0 

103.4 

102.4 

103.7 

103.0 

107.5 

106.3 

16U0.U 

100.9 

98.1 

102.1 

98.4 

106.1 

104.3 

2000.0 

98.5 

97.4 

100.5 

99.6 

104.0 

102.9 

25O0.O 

98.3 

95.6 

97.7 

95.0 

iu2.0 

100.4 

315J.U 

97.2 

0.0 

97.1 

0.0 

99.8 

95.6 

4000.0 

92.1 

0.0 

94.8 

0.0 

97.1 

91.6 

5U00.0 

93.1 

0.0 

91.5 

0.0 

94.6 

0.0 

6300.0 

90. 4 

0.0 

92.5 

0.0 

91.4 

0.0 

dOOO.O 

87.7 

0.0 

88.5 

0.0 

66.0 

0.0 


BLADE 

PASSAGE 

MICRCPHTNK ? 

MICROPHONE 4 

MTCPOPHONE 7 

HAHNUNlCS 

1 

10*^.l 

114.7 

113.7 

2 

1U6.4 

98.9 

117.7 

J 

11U.5 

109,? 

122.4 

4 

116.0 

114.8 

122.0 

5 

115.0 

120.7 

117.7 

b 

113.6 

115.1 

113.0 

7 

115.0 

117.A 

107.7 

H 

117.8 

108.9 

110.7 

9 

112.9 

112.6 

11^.1 

10 

110.0 

114.6 

113.9 
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BUN 

21 

1/3 LCTAVE 
CENTER 
f REOJENCV 

10.0 

12.5 
16*0 
20.0 
2U.ii 

31.5 
40.0 
5U«0 
63*0 
d0«0 

1UO*0 

125.0 
IbU.U 
2JU.U 
25U.0 

315.0 
4JU.0 
5UU. U 

630.0 

600.0 
lOOJ.O 

1250.0 
160U.0 

2000.0 

2500.0 

3150.0 

4000.0 

5000.0 

6^00.0 

6000 .0 


XH-59A ACOUSTIC DATA 


i--;,, ■ ...j 

Or POOR QUAUTY 


POINT VELOCITY ALPHA 

7 89.4 5.0 


CLR/S»H MO 

0.071956 0.2504 


MICKOPRCNE 2 


U8U 

06C 

72.6 

0.0 

66.4 

0.0 

99.4 

99.3 

91.8 

90.7 

74.0 

0.0 

105.5 

105.5 

92.1 

79.9 

99.6 

99.0 

111.1 

111.0 

103.3 

102.6 

109.4 

109.2 

109.0 

106.7 

110.6 

110.6 

110.9 

110. a 

104.2 

103.6 

107.4 

107.2 

104.8 

104.3 

102.4 

101.6 

99.1 

97.7 

96.9 

92.7 

97.0 

90.0 

9fa.6 

94.2 

95.6 

0.0 

93.4 

87.9 

96.3 

90.3 

95.6 

0.0 

vl.2 

0.0 

91.2 

0.0 

93.9 

0.0 

86.6 

U.O 


MICROPHONE 4 


060 

06C 

81.8 

71.8 

80.0 

74.6 

105.1 

105.1 

97.9 

97.1 

83.7 

0.0 

102.1 

102.0 

86.0 

0.0 

99.7 

99.0 

111.1 

111.0 

112.0 

111.8 

100.4 

97.6 

106.3 

105.5 

112.6 

112.5 

109.7 

109.5 

106.8 

106.5 

106.9 

106.6 

105.1 

104.5 

102.9 

101.8 

100.4 

99.0 

97.5 

91.3 

9B.4 

88.5 

98.3 

95.3 

96.5 

0.0 

93.1 

0.0 

94.5 

79,1 

97.2 

0.0 

92.3 

0.0 

90.3 

0.0 

94.0 

0.0 

87.9 

0.0 


MICROPHONE 7 


ODU 

D6C 

85.7 

0.0 

76.6 

0.0 

109.4 

109.3 

102.7 

102.0 

96.3 

93.0 

98.2 

94.4 

101.7 

97.4 

114.5 

114.4 

115.2 

115.0 

109.1 

108.4 

102.8 

96.7 

105.7 

103.5 

106.8 

105.2 

114.3 

114.0 

111.8 

111.4 

113.0 

112.5 

110.5 

109.6 

108.8 

107.3 

105.1 

101.6 

103.8 

98.6 

103.9 

96. 1 

102.8 

97.0 

100.5 

0.0 

97.4 

0.0 

95.9 

0.0 

96.1 

0.0 

92.5 

0.0 

91.1 

0.0 

68.7 

0.0 

85.8 

0.0 


ELA3E 

PAiOAot MICPCPHTNE 2 

hARHONlCS 


1 

2 

3 

4 

5 

6 

7 

8 
9 

10 


96.6 

105.5 
96.6 

111.0 

102.2 

109.2 
105.9 

104.3 

101.6 

109.1 


MICROPHONE 4 


105.6 

102.0 

99.1 
lll.O 

111.7 
92.5 

93.2 
104.2 

110.7 
106.9 


MICROPHONE 7 


110.2 

96.2 

114.4 

115.0 

10R.3 

95.0 

96.4 

96.8 

93.7 

104.3 
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ORIGINAL PAQR IS 
KH-59A ACOUSTIC DATA QUALITY 


IIUN 

POINT VELOCITY 

ALPHA CLR/StR 

MU 

30 

7 

68.2 

5.0 0. 

103501 0. 

2501 

1/3 OCTAVE 

MICROPHONE 2 

MICROPHONE 4 

MICRCPHONE 7 

CENTEP 






l-REUJEUCV 

OOU 

OBC 

DBU DBC 

PBU 

OBC 

10«0 

76.1 

66.4 

80.7 0.0 

65.1 

0.0 

12*5 

76.4 

0.0 

79.3 72.2 

76.6 

0*0 

It.O 

105.6 

103.8 

111.2 111.2 

113.5 

113*5 

20 *U 

96.3 

95.9 

101.1 100.7 

103.8 

103*3 

25.0 

6H.8 

67.6 

88.1 85.7 

95*0 

90*1 

31. • 5 

107.6 

107.6 

100.4 100.2 

121.1 

121.1 

40*0 

95.9 

93.9 

92.2 86.1 

102.2 

98.9 

5U*0 

112.9 

112.9 

104.6 104.4 

113*2 

113*0 

6i*U 

110.1 

110.0 

113.3 113.3 

117.2 

117.1 

3U.0 

111.6 

111.5 

110.3 llO.l 

111.5 

111.1 

l(i0«0 

109.4 

109.2 

107.6 107.2 

109.9 

109.3 

125.0 

114.3 

114.2 

111.0 110.8 

112.1 

111.7 

160.U 

107.8 

107.5 

110.6 110.4 

107.4 

106.1 

2Ut)«0 

108.6 

108.4 

111.3 111.2 

114.8 

114.6 

23u«U 

110.2 

llO.l 

108.7 108.5 

115*9 

115.7 

315.0 

109.7 

109.6 

109.5 109.3 

115*3 

115.0 

40U.J 

107.6 

107.6 

109.3 109.1 

114.2 

U3.9 

500. g 

106.5 

106.2 

106.5 106.1 

113.6 

113.2 

630.0 

104.7 

104.4 

104.7 104.3 

110.7 

110.0 

8i0.0 

101.3 

100.2 

102.0 100.7 

107.5 

106*1 

1000.0 

IUO.5 

96.6 

101.3 96.7 

106.7 

104.4 

1250.0 

100.5 

98.3 

101.0 99.7 

105.4 

103.3 

leoo.o 

96.6 

91.4 

98.6 0.0 

103.2 

98.7 

2000.0 

96.4 

94.5 

96.6 94.1 

100.6 

97.9 

250O.0 

94.7 

0.0 

94.9 86.3 

99.2 

95.5 

3150.0 

100.6 

96.5 

97.0 0.0 

99*5 

94.9 

4000.0 

92.6 

0.0 

94.5 0.0 

95.9 

84.5 

50O0.0 

69.3 

0.0 

90.9 0.0 

93.4 

0.0 

6300.0 

92.6 

0.0 

89.8 0.0 

91.1 

0.0 

6000.0 

87.9 

0.0 

89.1 0.0 

69.0 

0.0 

BLADE 






PASSAoE 

MICPCPKNE 2 

MICROPHONE 4 

MICRCPHOHE 7 

HARi<luNICS 






1 

106.2 


111.6 

113*9 


2 

107.5 


100.3 

121.1 


3 

U2.7 


104.3 

113.0 


4 

109^7 


113.1 

117.1 


5 

111.3 


109.2 

110.6 


6 

108.2 


106.3 

106.7 


7 

112.3 


105.7 

109.9 


b 

109.2 


108.3 

90.2 


9 

95.1 


105.6 

95.6 


10 

106.0 


103.2 

101.2 
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XH-59A ACOUSTIC DATA 


ORIGINAL PAGE IS 

OF POOR QUALITY 


RUN 

POINT 

VELOCITV 

30 

6 

ee.o 

1/3 OCTAVE 

MIC POP POME 2 

CEHTER 



FREUUENCV 

oou 

obc 

1U*0 

74.8 

0.0 

i2«S 

72.9 

0.0 

16.0 

102. A 

102.6 

20«0 

90.2 

88.5 


86 . 7 

84.6 

3i«5 

110.1 

110.1 

40 «a 

93.6 

93.4 

Su«u 

111.3 

111.3 

63.0 

109.3 

109.2 

8U.U 

104.8 

104.4 


111.6 

111.3 

12&.0 

114.7 

114.6 

I6u«0 

111.4 

111.3 

2J0.0 

iii.e 

111.7 

2SU.0 

111.7 

111.6 

313.0 

109.6 

109.3 

400.0 

111.4 

111.3 

300. 0 

106.1 

105.8 

630.0 

103.2 

102.7 

aoo.o 

101.3 

IUU.2 

loou.o 

100.0 

97.8 

1230.0 

99.8 

97.1 

1600.0 

98.7 

91.9 

2000.0 

95.3 

92.7 

2500.0 

04 . 1 

0.0 

3130.0 

98.7 

86.0 

4000.0 

93.2 

0.0 

3000. 0 

89.7 

0.0 

63U0.0 

92.2 

0.0 

doou.o 

8b. 1 

0.0 


8LADE 

PASSAGE 

MK.FCPHCNE 2 

HAPHUHICS 

1 

102.7 

2 

110.0 

3 

111.2 

4 

109.1 

5 

103.3 

6 

110.9 

7 

106.7 

8 

113.3 

9 

99.1 

10 

101.0 


ALPHA CLR/StR HU 


3.0 

0. 

127927 

0.2308 

MICPCPHUNE 4 

MICFOPHONE 7 

08 U 

08C 

D8U 

08C 

82.7 

77.5 

07.7 

62.1 

80.4 

76.2 

71.2 

0*0 

112.4 

112.4 

115.6 

115.6 

100.2 

99. 8 

103.3 

102.7 

82.2 

0.0 

98.6 

97.1 

105.3 

105.2 

122.8 

122.8 

90.3 

0.0 

99.3 

0.0 

103.4 

103.2 

118*3 

118.4 

110.0 

109.9 

116.8 

116.7 

113.3 

113.2 

112.8 

112.5 

112.0 

111.9 

109.2 

108.4 

115.4 

115.3 

111.3 

111.0 

116.3 

116.4 

115.7 

115.5 

U4.4 

114.3 

114.4 

114.2 

114.6 

114.6 

110*7 

110.2 

111.1 

111.0 

116.4 

116.2 

107.0 

106.6 

114.1 

113.8 

107.7 

107.4 

112.7 

112.2 

103.3 

104.9 

109,7 

108.8 

101.8 

100.4 

107*2 

105.6 

100.6 

97.4 

106.3 

103.7 

100.2 

98.6 

104.7 

102.1 

97.9 

0.0 

103*1 

98.5 

95.7 

92.4 

99.9 

96.5 

94.5 

62.1 

98.3 

93.7 

99.0 

0.0 

98.3 

91.1 

93.7 

0.0 

95.6 

76.6 

90.7 

0.0 

93.1 

0.0 

90.6 

0.0 

90.9 

0.0 

89.3 

0.0 

89.0 

0.0 


MICROPHCNE 4 

MICROPHONE 7 

112.6 

113.8 

105.2 

122.7 

105.0 

118.4 

109.9 

116*5 

113.1 

112.3 

109.2 

100*6 

113.5 

110.7 

111.8 

103.3 

113.6 

99.5 

lll.O 

111.6 
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ORIGINAL PAGI; 13 
OF POOR QUALir/ 

XH-S9A ACOUSTIC DATA 


RUN 

PUNT VELLCITV 

ALPHA CLR/S«R 

MU 

Zl 

11 

89.8 

7. 

6 0. 

073627 0. 

2485 

l/ji uCTAVe 

MICRCPHCNE 2 

M2CRUPHQNE 4 

MICROPHCJNE 7 

CENTEh 







f RE JwENCV 

UbJ 

Dbt 

OBU 

08C 

OBU 

08C 

10.0 

69.8 

0.0 

74.4 

0.0 

65.6 

0.0 

12*5 

71.2 

0.0 

74.9 

0.0 

84.1 

0.0 

lb« 0 

100.3 

100.2 

107.B 

107.8 

107.4 

107.3 

20*0 

95.7 

95.3 

104.2 

104.0 

104.4 

103.9 

23.U 

82.0 

0.0 

87 .8 

84.7 

89.1 

0.0 

31* 5 

1 04. 6 

104.5 

96.0 

97.7 

109.6 

109.4 


93.1 

B/.O 

91.1 

0.0 

98.3 

0.0 

5U*U 

103.3 

103.1 

92.3 

8i.7 

110.5 

110.1 

63.U 

lOc.2 

1U6.0 

111.4 

111.3 

108.0 

107.1 

bJ.O 

99.5 

97.6 

109.4 

109.1 

114.2 

114.0 

lOj.U 

106.3 

105.8 

102.1 

100.4 

109.1 

108.2 

12r»oO 

110.8 

110.6 

106.3 

105.5 

109.4 

108.6 

160.U 

10S.3 

109.1 

106.8 

108.5 

107.6 

106.3 

2'JJ • 0 

10S.9 

108.7 

112.0 

111.9 

112.8 

112.4 

25J.U 

102.6 

101.9 

106.9 

106.6 

111.6 

111.4 

315.0 

104.4 

104.0 

108.4 

108.2 

112.3 

111.7 

400.0 

lU4.9 

104.4 

105,3 

104.7 

111*9 

111.3 

500.0 

102. T 

101.9 

104.1 

103.3 

110*6 

109.6 

63U.0 

100.3 

99.3 

103.4 

102.6 

107.9 

106.4 

BOO.O 

99.3 

97.4 

98.8 

95.1 

104.4 

100.2 

lOoJ.U 

9 8. 6 

95.0 

100.4 

96.7 

103.6 

93.3 

1250.0 

99.1 

95.4 

100. L 

98.3 

103.2 

98.2 

1600.0 

96.0 

0.0 

97.9 

0.0 

100*9 

0*0 

20o0.O 

93.2 

87.1 

93.0 

0.0 

97.9 

85.5 

2500. 0 

94.9 

0.0 

93.8 

U.O 

95.8 

0.0 

3150.0 

96.0 

0.0 

95.9 

0.0 

95.6 

0.0 

4000.0 

91.7 

0.0 

92.4 

0.0 

93.2 

0.0 

50o0.0 

91.4 

0.0 

90.0 

0.0 

91.3 

0.0 

6300.0 

95.6 

0.0 

93.8 

0.0 

89*4 

0*0 

8000.0 

61.3 

0.0 

86.7 

0.0 

83.3 

0*0 

BLAOe 







PASSAGE 

MICFCPHC.NE 2 

PICPOPHCNF 4 

MICPOPHONE 7 

KAMuNiCS 







1 

101.3 


109.4 

109.0 


? 

104.5 



97.8 

109.6 



102.9 



90*8 

110.2 


4 

106.1 


111.3 

107*1 


5 

97.8 


108.6 

114.0 


6 

105.7 



98.1 

107.8 


7 

105.0 



96.1 

99.5 


8 

109.0 


105.0 

107*2 


9 

102.5 


104.8 

89.3 


10 

107.5 


103.8 

104.0 



50 


ORIGINAL PAQR |9 
OF POOR QUALITY 




XH-59A 

ACOUST IC 

DATA 



RUN 

POINT 

VELOCITY 

ALPHA 

CLR/S.R 

MU 

21 

14 

90.1 

7.5 

0. 

1U57B 

0.2499 

1/3 OCTAVE 

NICRCPKNE 2 

MICROPHONE 4 

MICROPHONE 7 

CENTER 







ERcaUENCV 

DEO 

oec 

OBU 

OBC 

OBU 

DBC 

10*0 

80.8 

77.8 

80.0 

0.0 

77.5 

0.0 

12.5 

76.9 

74.7 

73.5 

0.0 

88.3 

6 5.6 

16.0 

105.6 

105.6 

113.7 

113.7 

113.0 

113.0 

20.0 

100.3 

100.2 

108.8 

108.7 

108.2 

lOS.O 

25.U 

61.9 

0.0 

85.0 

67.9 

95.9 

91.8 

31.5 

109.5 

109.5 

105.2 

105.1 

115.1 

115.0 

40*0 

90.0 

0.0 

92.2 

85.0 

97.9 

0.0 

5U.0 

105.8 

105.7 

102.9 

102.6 

116.6 

116.5 

63.0 

110.4 

110.3 

110.2 

110.1 

117.9 

117.6 

BO.U 

99.5 

97.5 

114*1 

114.0 

109.0 

108.2 

100*0 

112.2 

112.1 

109.1 

108.8 

110.1 

109.4 

121>.0 

110.3 

110.1 

108.7 

108.3 

1 06.8 

105.1 

160.0 

10O.5 

108.2 

117.6 

117.6 

112.2 

111.8 

200.0 

109.5 

109.3 

113.2 

113.1 

115.3 

115.1 

250.0 

107.4 

107. 2 

109.4 

109.2 

110.4 

.109.8 

315.0 

109.3 

109.2 

111.5 

111.4 

116.0 

115.7 

400.0 

108.1 

107.9 

107.8 

107.5 

113.7 

113.3 

500. 0 

105.3 

104.9 

105.2 

104.6 

110.5 

109.5 

630.0 

102.2 

101.6 

102.4 

101.6 

108.3 

106.9 

bJO.O 

98.4 

95.9 

99.4 

96.4 

105.2 

102.0 

1000.0 

98.3 

94.3 

99.7 

94.9 

104.7 

99.3 

1250.0 

99.6 

96.5 

98.9 

96.3 

102.8 

96.7 

1600.0 

06.6 

0.0 

97.2 

0.0 

101.1 

0.0 

2000.0 

94.4 

90.7 

93.9 

85.5 

98.2 

6 8.6 

25o0 .0 

95.1 

71.5 

94.2 

0.0 

97.3 

82.1 

3150. 0 

96.9 

0.0 

98.1 

0.0 

96.4 

0.0 

4000. 0 

92.1 

0.0 

92.9 

0.0 

93.6 

0.0 

5000.U 

91.2 

0.0 

90.3 

0.0 

91.6 

0.0 

6300.0 

95.0 

0.0 

94.7 

0.0 

89.0 

0.0 

BOOu.O 

87.9 

0.0 

89.1 

0.0 

86.2 

0.0 


BLADE 

PAS^AuE 

MKP.CPHCNE 2 

MICROPHONE 4 

MICRCPHONF 7 

I.AR4oNlC6 

1 

106.6 

114.9 

114.2 

•> 

109.5 

105.1 

115.0 


105.5 

lol.e 

116.2 

4 

110.2 

110.0 

117.8 

5 

95.9 

114.0 

106.8 

6 

112.1 

198.6 

109.1 

7 

107.6 

106.0 

102.2 

b 

1U5.8 

102.1 

93.5 

9 

96.6 

116.7 

100.9 

10 

X03.7 

108.6 

110.6 


51 



XH-59A ACOUSTIC DATA 


0RIG5W/^U PAGE 18 
OE POOR QUALITY 


RUN 

29 

1/3 OCTAVE 
CEMTEf 
FREQUENCY 

10.0 

12.5 
16.0 
20.0 
25.0 

31.5 
90*0 
50*0 
b3*i) 
3U«0 

103*0 
125*0 
160*0 
200*0 
25U*U 
315*0 
430*0 
500* 0 
630*0 
80U* U 
1000*0 
125u*0 
1600*0 
2030*0 
2500*0 
3150*0 
4030*0 
5000*0 
6300*0 
b000*0 


POINT 

11 


VELOCITY 

68*4 


MlCRUPhCNE 2 


ALPHA 

7.5 


CLR/S«R 

0*161634 


MICROPHONE 4 


DOU 

08C 

08 U 

D8C 

OBU 

60*6 

77*5 

78.9 

0*0 

89*6 

78*4 

73*5 

60*6 

76*6 

92*8 

98*3 

98*2 

110*2 

110*2 

116*1 

91*7 

90*6 

98*3 

97*6 

106*9 

88*1 

86*7 

93*3 

92*7 

92.7 

110*2 

110*2 

104*8 

104*7 

125*1 

94*8 

91*9 

90*3 

0*0 

103*6 

110*6 

110*6 

107*9 

107*8 

121*0 

112*4 

112*4 

108*6 

108*5 

121*9 

102*9 

102*2 

119.9 

119*9 

116*2 

113*0 

112*9 

111*1 

110*9 

106*4 

116*5 

116.4 

117.3 

117*2 

114.4 

112*7 

112*6 

115*6 

115*5 

115*1 

110*4 

110*2 

115*0 

114.9 

11 8*1 

112*1 

112*0 

111*6 

111*5 

119.1 

112*1 

112*0 

115*2 

115*2 

120*4 

110*2 

110*1 

112*8 

112*7 

116*7 

108*2 

108*0 

111*4 

111*3 

114*8 

105*9 

105*7 

108*7 

108*5 

112*0 

102*7 

102*0 

103*5 

102*6 

108*7 

100*7 

58*9 

102*0 

99*9 

107*4 

101.3 

99.5 

101*7 

100*6 

105*9 

99*5 

«4*8 

99 *« 

87*2 

103*5 

96*6 

94*6 

07*8 

96*0 

101*6 

94*8 

0.0 

96*2 

91.7 

99*8 

98*0 

0*0 

99*8 

86*3 

99*0 

93.0 

0.0 

94.4 

0.0 

96.7 

69*9 

0*0 

91*0 

0*0 

94*3 

93*7 

0*0 

92*2 

0*0 

91*4 

68*8 

0*0 

89*3 

0*0 

68*8 


MU 

0*2507 
MICROPHONE 7 


DBC 

87*2 
92*1 
116*1 
106*1 
0*0 
125*1 
101*5 
121*0 
121*4 
116*1 
104*6 
114*2 
114*9 
118*0 
119*0 
120*3 
116*5 
114*5 
111*5 
107*6 
105*5 
104*1 
99*5 
99*6 
96*7 
9 3*1 
90*2 
0*0 
0*0 
0*0 


ELAUE 

PASSAuE 

HAMUNICS 

1 

2 

3 

9 

5 

6 

7 

8 
9 

10 


MICPOPK.NE 2 


98.3 

110*1 

110*4 

112*1 

101.4 

112*6 

106*6 

115*3 

110*7 

96*0 


MICROPHONE 4 


110*0 
104* A 
107*6 
107*8 
119*8 
110*4 
115*7 
111*6 
112*9 
109*7 


MICFCPHONF 7 


116*5 

125*1 

120*9 

121*3 

116*0 

96*4 

100*6 

113*5 

108*5 

110*9 


52 


XH-59A ACOUSTIC DATA 


or/qiwal page is 

OP POOR QUALIT? 


POINT 

15 


VELOCITY 

107.8 


J. /3 OCTAVE 
CHNTfef. 
FI>EJJENCV 

iO.a 

l^*5 

16.U 

20.0 

25.0 

31.5 

40.0 
3J.0 
c3.0 
diJ.O 

lO'J.u 

125.0 

16U.0 

200. 0 

250.0 

313.0 
hOO.O 
5'JO.O 

630.0 
bOU.O 

IOOj.U 

1250.U 

16JU.0 

2000.0 

2500.0 

3150.0 

4000.0 
5CO0.0 

6300.0 
tiUOO.O 


MICRDPPCNE 2 


ALPHA 

2.5 


CLR/S.R 

0.084786 


MICROPHONE 4 


MU 

0.2995 
MICROPHONE 7 


D8U 

DBC 

OBU 

DBC 

OBU 

OBC 

75.4 

0.0 

82.1 

0.0 

91.1 

85.4 

82.5 

80.4 

79.9 

0.0 

92.7 

91.0 

96.4 

96.1 

95,1 

94.4 

109.5 

109.4 

93.9 

92.8 

91.9 

0.0 

105.1 

104.3 

83.9 

0.0 

66.3 

0.0 

102.8 

101.4 

101.8 

101.6 

107.2 

107.1 

115.3 

115.2 

91.1 

0.0 

93.1 

0.0 

102.8 

84.6 

104.7 

104.3 

100.9 

99.5 

117.9 

117.8 

111.1 

lll.O 

111.9 

111.8 

116.0 

115.7 

1U2.B 

101.1 

115.7 

115*5 

119.0 

118.8 

112.4 

112.2 

104.8 

103.0 

108.0 

104.8 

110.1 

109.7 

114,7 

114.5 

109.6 

107.7 

111.4 

111.2 

109.8 

109.3 

109.0 

106.8 

110.3 

110.0 

110.9 

110.6 

112.0 

110.9 

107.3 

106.9 

109.2 

108.9 

114.5 

114.0 

108.2 

107.9 

109.2 

108.9 

115.5 

115.0 

106.6 

106.1 

106.7 

106.1 

113.9 

113.2 

103.6 

105.0 

107,4 

lOb.9 

112.5 

111.4 

lo2.6 

101.9 

104.8 

104.1 

110.0 

108.1 

100.4 

98.2 

101.6 

99.2 

107.7 

104.2 

96.6 

92.6 

99.8 

90.7 

106.7 

99.7 

99.4 

93.3 

98,9 

90.0 

105.6 

99,4 

97.3 

0.0 

97.3 

0.0 

102.5 

0.0 

92.7 

0.0 

93.6 

0.0 

9V.8 

0.0 

97.0 

90.1 

95.1 

0.0 

98.7 

0.0 

96.4 

0.0 

97,1 

0.0 

96.5 

0.0 

91.4 

0.0 

92.4 

0.0 

93,9 

0.0 

92.5 

0.0 

90.0 

0.0 

91.4 

0.0 

90.4 

0.0 

89.6 

0.0 

88.6 

0.0 

d7.7 

0.0 

88.5 

0.0 

87.2 

0.0 


8LADE 

P4S5A0E 


PICRCPhCNE 2 


sa.i 

101. R 

104.5 

111.0 

101.5 
111.9 

102.5 
IU8.4 
102.0 
109.8 


MICROPHONE 4 


95.9 

107.1 

100.4 

111.5 
115.4 
102.7 

103.6 

113.7 

102.1 
107.6 


MICRCPHONE 7 





ORIGINAL PAGE IS 
OF POOR QUALITY 


XH-5<)A ACOUSTIC DATA 


fiJN 

POINT 

VELCCITV 

ALPHA CLK/S.R 

MU 

21 

19 

108.5 

5.0 0. 

069378 

0.3002 

1/3 OCTAVE 

MlCRCiPPONE ? 

MICROPHONE 4 

MICROPHONE 7 

CENTER 






f FE^JEuCV 

UOU 

DBC 

OBU OBC 

OBU 

OBC 

10*0 

79.7 

68.6 

85.0 78.5 

85.9 

0.0 

12*5 

72.3 

0.0 

83.5 80.0 

84.8 

0.0 

lt).0 

97.7 

97.5 

107.1 107.1 

106.8 

106.6 

20*0 

91.5 

89.2 

104.7 104.4 

102.7 

101.1 

25.0 

38.0 

82.5 

88.9 0.0 

93.6 

0.0 

31*5 

lOb.O 

105.9 

101.0 100.6 

114.8 

114.7 

40*0 

93.9 

0.0 

95.0 89.1 

100.9 

0.0 

5u«U 

107.2 

107.0 

102.5 101.5 

115.7 

115.4 

63«U 

99.3 

97.1 

111.7 111.6 

111.9 

111.1 

aj«o 

103.8 

102.4 

111.0 110.5 

112.8 

112.0 

1 U 

lOb.2 

107.6 

104.1 101.9 

107.4 

103.3 

125.0 

112.3 

112.1 

113.7 113.5 

110.9 

109.5 

160.il 

107.8 

107.2 

110.0 109.5 

109.9 

108.1 

2UO.O 

108.1 

107.5 

111.3 111.0 

113.1 

112.2 

250.J 

107.8 

107.4 

106.5 105.9 

113.6 

113.0 

315.U 

lOd.l 

107.8 

107,9 107.5 

116.5 

116.1 

400.0 

107.1 

106.7 

108.7 108.3 

114.7 

114.1 

500. 0 

104.5 

103.8 

105.7 104.9 

119.4 

113.7 

63U.0 

102.2 

101.1 

103.2 102.1 

110.6 

109.3 

803.0 

100.6 

98.5 

101.8 99.5 

108.1 

104.9 

100 J.O 

96.8 

93.2 

99.4 83.9 

107.6 

102.9 

1230.0 

99.9 

94.9 

98. 7 87 • 0 

106.6 

102.4 

1600.0 

97.3 

0.0 

97.4 0.0 

103.9 

0.0 

2000. 0 

93.6 

0.0 

94. R 0.0 

100.6 

0.0 

2500.0 

97.8 

93.0 

94.4 0.0 

99.0 

0.0 

3150.0 

95.4 

0.0 

95.1 0.0 

96.0 

0.0 

4000.0 

92.3 

0.0 

93.5 0.0 

94.4 

0.0 

5000. 0 

92.1 

0.0 

90.2 0.0 

92.6 

0.0 

6300.0 

94.9 

0.0 

95.4 0.0 

89.6 

0.0 

3000 .0 

88.1 

0.0 

88.2 0.0 

86.7 

0.0 

ELAUE 






PASSAGE 

mtPCPhCNE 2 

MICRCPrit'NE 4 

MICE OP HONE 7 

liAR TUNICS 






1 


98.6 

109.0 


108.1 

2 


106.0 

100.7 


114.B 

3 


106.3 

98.1 


115.4 

4 


95.6 

111.3 


111.0 

5 


101.7 

110.7 


112.5 

6 


107.7 

101.4 


94.0 

7 


106.6 

109.4 


106.9 

6 


110.4 

111.1 


100.8 

5 


105.0 

107.9 


100.1 

10 


95.7 

102.7 


104.6 


54 


XH-59A ACOUSTIC DATA 


ORIGINAL PAGE 19 
OF POOR QUALITY 


FUW POINT VELOCITY ALPHA CLR/S«R MU 

23 9 105«6 5*0 0«119396 0*2965 

1/3 OCTAVE MICROPKJNE 2 MICROPHONE 4 MICROPHONE 7 

CENTER 

FREOUENCV OBU ODC ORU OBC UBU OBC 


10*0 

77.4 

0.0 

76.0 

0.0 

95.2 

93.9 

12.5 

72.1 

0.0 

79.8 

0.0 

93.7 

92.5 

16*0 

101.6 

101.5 

96.7 

96.2 

111.6 

111.7 

20.0 

93.0 

91.6 

91.7 

0.0 

103*1 

101.8 

25.0 

86.6 

77.2 

88.5 

0.0 

99*1 

95.2 

31*5 

109.2 

109.2 

105.3 

105.2 

114*8 

114.7 

40.0 

94.1 

72.6 

92.0 

0.0 

105.1 

101.7 

50.0 

109.0 

108.0 

102.4 

101.5 

120.2 

120.1 

63.0 

107.9 

lOt.7 

108.2 

107.9 

119.0 

116.9 

SO.O 

107.9 

107*5 

112.0 

111.7 

116.6 

116.3 

100.0 

114.2 

114.1 

102.8 

99.9 

106.4 

105.9 

125.0 

116.2 

IH.l 

119.1 

119.0 

117.1 

116.8 

160.0 

113.1 

112.. 

109.0 

108.5 

112*5 

111.7 

200.0 

111.4 

111.2 

114.2 

114.1 

114*6 

114.1 

250.0 

107.0 

106.6 

109.5 

109.2 

116.4 

116.1 

315.0 

111.5 

111.4 

113.3 

113.2 

115.9 

115.4 

400.0 

109.8 

109.6 

108.8 

108.5 

113.3 

112.5 

500.0 

106.8 

106.4 

105.R 

105.1 

111.1 

109.6 

630 .0 

103.6 

102.9 

103.5 

102.6 

110.3 

108.7 

800.0 

100.3 

98.1 

102.7 

101.0 

107.9 

104.9 

1000.0 

99.5 

95.6 

100.3 

94.2 

107.1 

102.1 

1250.0 

100.8 

97.5 

99.6 

94.5 

106.2 

102.0 

UUO.O 

98.2 

0.0 

98.2 

0.0 

103.8 

0.0 

2000.0 

93.9 

83.3 

94,9 

79.5 

101.2 

91.1 

2500.0 

97.2 

01.3 

94.5 

0.0 

99«6 

0.0 

3150.0 

96.3 

U.O 

98.6 

0.0 

98.3 

0.0 

4000.0 

92.9 

0.0 

93.6 

0.0 

95.1 

0.0 

5000.0 

92.8 

0.0 

90.1 

0.0 

92.8 

0.0 

6300.0 

94.1 

0.0 

93.3 

0.0 

90.6 

0.0 

6000.0 

89.1 

0.0 

89.2 

0.0 

87.7 

0.0 


BLADE 

PASSAGE MICROPHONE 2 MICROPHONE 4 

HARMONICS 


1 102.1 97.4 

2 109.1 105.1 

3 108.6 100.2 

4 107.2 107.7 

5 107.2 UI.A 

6 113.8 93.2 

7 114.6 112.1 

B 109.7 116.0 

9 106.1 103.8 

.0 110.5 99.0 


MICRCPHONF 7 


112.3 

114.8 
120.1 

116.9 

115.9 

104.4 

108.5 
115.9 

105.5 
108.4 


gj!4 

23 

1/3 UCTAVc 
CENTEK 
FREwJENCV 

lu*0 

12.3 

16.0 
20«0 
25*0 
3i*5 
4U*^ 
3U.U 
63*0 
80*0 

IJJ.O 
125. U 
l&u.o 
2JJ*u 
25J.O 

315.0 
40J.0 
5UJ.0 

630.0 

bv) J . 0 

lOJu.O 

1250.0 
1600.U 
20OU.0 

2500.0 
3150. J 
400J.0 

5000.0 

6300.0 
600J.O 


XH-59A ACOUSTIC DATA 


ORIGINAL PAGE IS 
OF POOR QUALITY 


POINT VELOCITY 

10 106.1 

MlCFCPKiNE 2 


OUJ 

80.3 

76.2 

95.4 

90.5 

89.4 

110.0 

95.8 

111.5 

109.1 

105.6 

116.8 

118.0 

116.1 

113.2 

109.8 

113.0 

109.8 

107.3 

107.3 

102.4 

101.4 

102.1 

98.9 

95.7 
97.? 
96.4 
C2.9 

91.6 

94.3 
R6.5 


DEC 

73.9 

0.0 

99.3 

87.6 

86.6 

110.0 

90.8 

111.4 

108.9 

104.8 

116.7 

117.9 

116.0 

113.0 

109.6 

112.9 

109.6 

106.9 

107.0 

101.2 

99.3 

95.9 

84.1 

91.6 
91. < 
0.0 
0.0 
0.0 
0.0 
0.0 


ALPHA 

5.0 


CLR/StR 

0.135245 


MU 

0.2998 


MICROPHONE 


HICRCPHONE 


OBU 

83.5 

82.4 

102 .0 

97.7 

94.1 

102.1 

95.3 

100.8 

100.8 

115.8 

105.8 
U7.5 

114.3 

116.8 
110*8 
112*6 
III. A 

108.0 

106.5 

104.2 

102.8 

101.2 

98.9 

96.5 

95.9 

100.5 

94.0 
90*8 

94.6 

88.4 


4 
OBC 

0*0 

77.6 

101. V 

96*3 

92*6 

101.9 

90.7 

99.5 
99*0 

115.7 
104*5 

117.4 

114.1 

116.7 

110.6 
112*5 
111*2 

107.6 
106*0 
103*1 

100.4 

98.3 

0.0 

91.6 

81.5 

89. 4 
0.0 
0*0 
0.0 
0.0 


OBU 

94.5 

94.7 

115.3 
105.B 

99*5 

120*6 

104.8 
121*2 
122*2 

117.4 

107.8 

116.1 

115.5 

115.9 

116.5 

117.5 

116.2 

113.4 

113.0 

109.5 

107.7 

105.9 

104.1 

loi.e 

100. 1 

99.4 

96.4 

93.4 
90*8 
B7.0 


7 

OBC 

92.9 
93*8 

115.3 
105*2 
96*0 
120*6 
101*0 
121*1 
122*1 
117. 2 

104.7 
U5.B 

115.1 

115. 5 

116.2 

117.2 

115.8 
113*2 

112.2 

107*6 

103.7 

lOl.l 

78.7 

94.8 

85.3 

0.0 

0.0 

0*0 

0.0 

0.0 


ELAbt 
PAS6A0C 
hAK lOUlCS 


1 

2 

3 

4 

5 

6 
7 
b 
9 

LO 


HICPCPKNE 2 


9'-.*= 

109.9 

111.3 

108.2 
104.0 
U6.6 

117.5 
1U4.5 
112. b 
in. 7 


MICROPHuNE 4 


103.0 

101.8 

100.2 

97.1 

115.5 

102.5 

108. e 

116.5 

100.7 

108.9 


MICPOPHONE 7 


115.7 

120.6 

120.9 
122*0 

116.7 

93.4 

100.6 

115.4 

108.2 

111.4 
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rvv'.i: \s 

XH-5«A ACOUSTIC DATA VUnMTY 


RU«'« 

PCI NT 

VELtiClTV 

AtPHA 

CCR/S.K 

MU 

23 

11 

106.4 

5.0 

0. 

145052 

0*3092 

1/? OCTAVE 
CL i»iTE 6 

MICRCPHCNE 2 

MICROPHONE 4 

MICROPHONE 7 

1 RE-JENLY 

ObJ 

CBC 

OBU 

OBC 

OBU 

OBC 

10.0 

70.9 

0.0 

64.0 

72.9 

90.3 

62.5 

12.5 

72.1 

0.0 

72.4 

0.0 

80*7 

0.0 

U.O 

49.8 

99.7 

99*5 

99.3 

115.4 

115.4 

20.0 

92.7 

91.2 

94.6 

90.9 

106*3 

105.7 

25. j 

90.6 

86.6 

87.7 

U.O 

95.3 

0.0 

31.5 

110.9 

110.9 

97.6 

96.9 

120*6 

120.6 

40.0 

95.9 

91.1 

99.7 

98.5 

107*0 

105.1 

5u.O 

114.2 

114.2 

101.4 

100.2 

122.3 

122*3 

b'i.O 

111.4 

111.3 

114.4 

114.3 

124.9 

124*9 

bU.O 

109.7 

109.4 

121*2 

121.2 

118.2 

116.0 

103.0 

119.4 

119.4 

108.9 

108.3 

114.1 

113*5 

125.0 

117.2 

117.1 

120.5 

120.5 

115*1 

114.7 

16U.0 

113.0 

112.8 

119.8 

119.8 

115.9 

115.5 

20J.0 

112.8 

112.6 

116.5 

116.4 

113.5 

112*b 

25J.0 

113.0 

112.9 

111*4 

111.2 

119.0 

118.8 

315.0 

115.1 

115.0 

113.5 

113.4 

121.1 

121.0 

40U.0 

111.3 

111.2 

113.0 

112.9 

118.3 

118.1 

500.0 

109,3 

109.1 

111.2 

lll.O 

115.3 

114.6 

630.0 

107.8 

107.5 

107.6 

107.3 

111*4 

110.2 

aoo.o 

104.8 

104.1 

105.4 

104.6 

109.6 

10 7.8 

1 C'JO. 0 

103.3 

102.1 

103.3 

101.2 

108.5 

105.4 

1250.0 

103.0 

101.3 

102.3 

100.2 

107.2 

104.2 

1600. U 

99.5 

91.4 

100.0 

0.0 

104.8 

96,4 

2000.0 

97. 1 

94.6 

98.3 

95.7 

103.0 

96.9 

2500.0 

90.2 

94.3 

96.4 

87.8 

101.0 

94.1 

3150.0 

95. 0 

0.0 

97.2 

0.0 

99.3 

0.0 

4000.0 

93.1 

0.0 

94.1 

0*0 

96.7 

0.0 

5000.0 

91.5 

0.0 

91.3 

0*0 

93.9 

0.0 

6300. 0 

94.0 

0.0 

91.4 

0.0 

90.9 

0*0 

8000.0 

87.7 

0.0 

88.2 

0.0 

87.4 

0.0 


CLADE 

PASSAGE KICRLPHCNE 2 MICROPHONE 4 MICfCPHCNE 7 

HARHuNlCS 


1 

2 

3 

4 

5 

6 
7 
B 
4 

10 


10Q.4 

110*9 

114.1 

110.6 

106.3 
119,? 
112.6 

114.3 

106.1 

107.0 


99.9 

115.8 

97.1 

120.6 

100.4 

122.3 

114.0 

124.7 

121.1 

117.8 

106.6 

113*5 

109.1 

107.6 

119.9 

113.2 

115.8 

111.8 

116.8 

110.9 
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HJN 

25 

1/3 OCTAVE 
CENTER 

EPE^UENCV 

10«0 
12«5 
16*0 
20*0 
25*0 
31*5 
40*0 
5UoU 
63.U 
BU*U 
100.0 
125*0 
16U*0 
200*0 
250.0 
315*0 
400*0 
500* 0 
630*0 

»0O*0 
1000*0 
1250*0 
1600*0 
2000*0 
2500*0 
3150*0 
4000*0 
5000*0 
6 3oO *0 
booo.o 


XH-5QA ACOUSTIC DATA 


ORIGI^’/i’ r. • 

OF POOk C' '• 


POINT VELOCITY 

6 106*2 

MiCftCPKiNE 2 

UbU DbC 


alpha clr/s»r 

7*5 0*066537 

MICROPHONE 4 
DBU OBC 


MU 

0*3017 
MICROPHONE 7 
OBU OBC 


71*7 

0*0 

85*4 

70*3 

0*0 

60*5 

108*0 

108*0 

114*9 

96*3 

97.9 

105*7 

86*9 

78*8 

90*7 

103*8 

103*7 

100*5 

88*2 

0*0 

90.9 

109*7 

109*6 

95*9 

09*0 

96*7 

107*0 

99.9 

95*8 

112*9 

111.4 

111*1 

102*7 

107*9 

107*2 

109.4 

113*7 

112*6 

110*3 

109*0 

106*6 

110*6 

1U8*B 

108*5 

108.6 

107*7 

107*4 

108*0 

107*4 

107.0 

105.1 

104.9 

104*3 

105,3 

103*1 

102.3 

103*2 

100*2 

97*9 

101.9 

99*5 

95*6 

99,9 

100*5 

96*8 

99,3 

97*1 

0*0 

97.7 

93*5 

0*0 

94.9 

95.4 

0*0 

94.0 

97*4 

0*0 

96*1 

91.7 

0.0 

93.2 

92*5 

0*0 

89,8 

93*7 

0.0 

90*8 

87*8 

0*0 

86 


80*7 

95*5 

94*2 

0*0 

94*1 

93*0 

114.9 

106*2 

106*0 

105*5 

96*1 

0*0 

86*2 

97*9 

91*0 

100*1 

112*6 

112*4 

0*0 

103*8 

98*0 

88*5 

117*1 

116*9 

106*6 

115*7 

115.4 

112*6 

109*0 

107*2 

99*6 

107*3 

10 3* 6 

108*8 

108*5 

106*1 

109*9 

111*4 

110*3 

110*3 

111*0 

109*6 

106*3 

114*0 

113*5 

107*6 

114*9 

114*3 

104.3 

112*4 

111*4 

104*5 

111*1 

109*6 

102*2 

110*6 

109*1 

99*8 

108*0 

105*1 

92*0 

107*1 

102*0 

93,3 

106*5 

102*7 

0*0 

103*0 

0*0 

77*5 

99*6 

0*0 

0*0 

97*4 

0*0 

0*0 

98*3 

0*0 

0.0 

94*1 

0*0 

0*0 

92*1 

0*0 

0*0 

90*0 

0*0 

0*0 

67*0 

0*0 


bLACE 

PASSAGE microphone 2 

HAP'IUNICS 


1 

2 

3 

4 

5 

6 
7 
a 
9 

10 


ice*4 

103*6 

104*5 

47*2 

90*6 

110*8 

106*3 

98*8 

109*7 

109*?* 


MICPOPHONE 4 


115*3 
100 * 3 
92*7 
105*7 
112*4 
99*4 
106*8 
103*0 
107*1 
94*9 


MICROPHONE 7 


106*3 

112*4 

116*9 

115*2 

106*3 

101*6 

100*4 

103*9 

99*4 

105*8 
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ORIGf^‘At PAiVU U 
OF POUR QUALITY 


XH-!i'»A ACCUSTIf. DATA 


PbINT 

12 


VHLtCnV 

lOt.B 


1/3 litTAVc 
CkNTfcl* 
kFEuutUCV 

lU.O 

12.5 
lo.U 
2U.D 

25.0 

31.5 
4U.0 

Su.u 
o3.D 
l>‘«) • 
lu J.O 
125.U 
16U.1I 
2JU.U 

260. vi 

315.U 

4Du«0 

5UU.0 

630.0 

600.0 

1000.0 

1250.0 

1600.0 

2000.0 

2500.0 

3150.0 
400u .0 
5CJU.0 
6 3uO . 0 
BOUu .0 


MlCFDHK.Nt ? 


78.1 

84.1 
44.7 

53. 4 

86. 5 

107.2 

93. 5 

107.9 

111.4 

107.4 

113.7 

115.0 

117.7 

113.0 

117.6 

117.7 

114.9 

112.1 
111.0 

106.9 

104.6 

104.7 

101.4 
97. 1 
97.4 
97.1 
*•3.4 

92.7 

94.7 
87.9 


0.0 

62.6 

9S.6 

92.1 

78.1 
107.1 

0.0 

107.7 

111.3 

106.9 

113.5 
119.0 

117.6 

112. a 

117.6 

117.7 
114. a 

i:2.o 

11U.9 

106.5 

103.7 

103.6 

97.9 
94.5 

91.9 
0.0 
0.0 
0.0 
0.0 
0.0 


ALPHA 

7.5 


CLH/SfR 

0.093217 


MItHOPHONE 4 


MU 

0.3002 
MICRCPHONE 7 


83.0 
83.9 

99.4 

87.6 
H6.9 

95.1 

97.5 
97.8 

106.9 
114.? 

102.9 
118.4 
111.8 
117.7 

113.9 

116.3 

113.6 
113.0 

107.7 

105.9 

103.7 

102.4 

98.9 

96.1 

94.9 

97.9 

93.3 

90.1 
90.B 

88.3 


0.0 

61.1 

99.1 

0.0 

U.O 

93.6 

95.3 

94.4 

106.4 

114.0 

118.3 

111.5 

117.6 

113.0 
116.2 
113.5 
112.9 

107.4 
105.2 
lOl.B 

100.4 

0.0 

OQ.O 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 


84 .3 

84.9 

110.7 

107.5 
97.8 

119.7 
10?.5 

120.3 

117.1 

113.1 

111.4 

117.3 

112.B 

114.4 

119.2 

120.2 

115.7 

115.6 

112.9 

11U.8 

109.0 

106.1 

103.4 

99.6 
96.5 
97.2 
94.1 
90.9 
89.0 

85.7 


&LAOE 

PASSAGE 

harmonics 


MlCRGPhONE 2 


100.2 

107.1 

107.5 

111.1 

106.6 
U3.2 
IIB.7 
1U2.8 

112.2 

115.8 


MICROPHONE 4 


9C.5 
94. 2 
95.1 

106.5 

112.9 
00.5 

lU.O 

117.? 

107.6 

104.9 


MICROPHONE 7 


112.1 

115.7 

120.3 

116.8 

112.4 

108.4 

106.3 

116.4 
106.3 
101. 1 
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ORIGINAL PAGE 19 
OF POOR QUALITY 

XH-99A ACOUSTIC DATA 



POINT 

VELOCITV 

ALPHA 

CLR/S*R 

MU 

25 

6 

104.8 

7.5 

0* 

116004 

0.2988 

1/3 UCTAVE 
CENTER 

MICRbPPtNE 2 

MICROPHONE 4 

NICROPHCNE 7 

efe;:jencv 

DuJ 

08C 

OBU 

DbC 

OBU 

OBC 

lO.O 

75.4 

0.0 

85.5 

81*3 

93.8 

91.9 

12*5 

79.6 

74.4 

77.8 

0.0 

90.2 

87.0 

16.0 

101.7 

101.6 

109.7 

109.7 

110.5 

110.4 

20.0 

42*1 

90.4 

100.4 

99.7 

95.8 

0.0 

25,0 

03.9 

0.0 

84.6 

0.0 

96.0 

0.0 

31,5 

109.0 

109*0 

99. R 

99.4 

117.7 

117*6 

43.0 

89*2 

0.0 

96.9 

94.4 

101.3 

0.0 

5U.0 

111.9 

111.8 

99.1 

97.1 

122.5 

122.5 

63.0 

105.9 

105.5 

113.7 

113.6 

122*5 

122.4 

dO.O 

III.O 

110.8 

119.6 

119.5 

114.8 

114.4 

lJU.U 

116*0 

115.9 

111.3 

ill.O 

108.6 

106.4 

125.0 

10B.9 

IOP.4 

115.0 

114.8 

112*9 

112*2 

loU.O 

117.0 

116.9 

113.8 

113*6 

113.1 

112*5 

2ilJ.U 

112.3 

112.1 

113.6 

113.4 

116.4 

11 6. 1 

250.0 

117.0 

117.0 

113.1 

113.0 

115.6 

115.3 

315.0 

113.7 

113.6 

113.9 

113.8 

117.7 

117.4 


111.6 

111.7 

110.6 

110.4 

115.4 

114.9 

5«JU. 0 

lUH.4 

lOb.l 

107.9 

107.5 

115.7 

115.3 

6 3J.0 

106.2 

105.8 

lO&.l 

103.3 

112.4 

111.5 

BOvI . 0 

103.5 

102.6 

103.7 

102.5 

109.1 

107.1 

100 J.J 

101.6 

99.7 

101.7 

98.3 

108.1 

104. B 

1250. J 

101.7 

99.3 

99.7 

95.1 

106.4 

102.7 

1600. J 

96.2 

C.O 

9B.2 

0.0 

103.8 

0.0 

2U00.0 

94.6 

88.4 

95.2 

65.6 

100.2 

0.0 

25JO.U 

95.4 

0.0 

93.9 

0.0 

98.3 

0.0 

315U.0 

96.9 

0.0 

98.7 

0.0 

98.1 

0*0 

4000. U 

92.5 

0.0 

93.2 

0.0 

94,9 

0.0 

5UU0.U 

89,1 

0.0 

89.7 

0.0 

91.8 

0*0 

6300.0 

94.0 

0.0 

90.8 

0*0 

89.8 

0.0 

OOJO.O 

67,9 

0.0 

87.7 

0.0 

86*7 

0*0 


ELAUE 

PA3SMiE 

M1CRGP6CNE 2 

NICROPHCNE 4 

MICPCPHCNE 7 

hAPtUNlCS 

1 

102.1 

110.1 

110*5 

2 

100.0 

99.6 

117.5 

3 

111.7 

96.8 

122*5 

4 

105.3 

113.5 

122*4 

5 

110.7 

119*4 

114.3 

6 

115.8 

109.3 

99.8 

7 

106*4 

111*6 

110.9 

8 

102.9 

112.6 

lOB.O 

9 

112*6 

108.4 

109.1 

10 

113.7 

99.2 

102*4 
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XH-5QA ACOUSTIC DATA 


Hui^ HUIUT VEI-UCITV 

23 13 107.0 

l/i tCTAVS lilCKbPH'Nt 2 
CEf.Uf 

f-PE';u6UCV *)bJ DCC 


IJ.O 

12.S 
Ib.ti 
2U.0 
2^».0 
31.3 
VJ.U 
SJ.U 

o3.0 
bil.O 
1 «i J • 'J 
12S.J 
16U. u 
20J.J 
25U.U 

315.0 

400.0 
50U.0 

630.0 

800.0 

1000.0 

1250.0 

1600.0 

2000.0 

2500.0 

3150.0 

4000. 0 

5000.0 

6300.0 

8000.0 


87.4 

84.3 

105.7 

99.6 

90.3 

109.5 

91.5 

113.1 

115.6 

107.6 
120. 8 
1U.8 

116.2 

114.3 
12U.U 
11S.5 

115.4 

111.4 

109.8 

107.7 

104.9 

104.5 

101.6 

9e.2 

96.5 

58.2 

92.9 

94.0 

94.6 

87.2 


86.7 

63.1 

105.7 

99.3 

8H.1 

109.5 

0.0 

113.0 
115.t 

107.1 

120.8 

1U.7 

118.2 

114.2 

120.0 

119.5 

115.3 

111.3 

109.6 

107.4 
104.1 

103.4 

98.4 
96.? 

94.9 

G.O 

0.0 

0.0 

U.O 

0.0 




r:. 


ALPHA CLR/S.R WU 

7.5 0.131272 0.3003 

HICPOPHfNE 4 HlCRfiPHCNE 7 


OBU 

08C 

08U 

DBC 

90.2 

89.1 

97.8 

97.1 

74.9 

0.0 

97.8 

97.3 

105.9 

105.8 

114.6 

114.8 

99.7 

98.8 

107.8 

107 .A 

66.6 

0.0 

103.3 

102.1 

105.0 

104.9 

117.4 

117.3 

94.3 

86.3 

106.1 

103.5 

104.4 

103.8 

125.8 

125.8 

111.9 

111.8 

123.8 

123.8 

120.2 

120.1 

118.2 

116.0 

112.6 

112.4 

115.6 

115.2 

117.2 

117.1 

117.1 

116.8 

119.2 

119.2 

116.0 

115.6 

115.6 

115.5 

119.4 

119.2 

116.5 

116.4 

I17.« 

117.7 

118.7 

118.7 

120.8 

120.7 

113.3 

113.2 

116.3 

118.1 

110.5 

110.3 

116.1 

115.7 

108.5 

106.2 

114.2 

113.6 

106.4 

105.8 

109.8 

iOB.U 

104.4 

102.8 

109.3 

106.9 

103.2 

101.6 

107.5 

104.7 

100.2 

0.0 

105.9 

101.0 

98.0 

95.1 

103.1 

98.9 

96.5 

88.2 

101.3 

95.1 

97.7 

0.0 

99.8 

0.0 

94.1 

0.0 

96.6 

0.0 

90.7 

0.0 

93.6 

0.0 

91.2 

0.0 

91.1 

0.0 

88.2 

0.0 

87.7 

0.0 


BLAUE 

PASSAut 

HAPMbNK3 

1 

2 

3 

4 

5 

6 
7 
b 
9 

10 


MICPCPK N£ 


lOb.t 

109.4 
1 13.0 

115.5 
106.4 
120.7 

114.9 

110.6 

113.0 

115.9 


MICROPHONE 4 


106.8 

104.9 

103.7 
111.2 
120.1 

111.7 

110.9 
U5.e 
117.3 

in.6 


MICROPHONE 7 


115.5 
117.2 

125.6 
123.8 

117.7 

114.6 

105.5 
115.1 

109.6 
lOf.8 
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XH-S9A ACOUSTIC DATA 


ORIGINAL IPAGS 13 
or POOH QUALITy 


AJN 

PUNT 

VFL0C17V 

25 

9 

104.3 

1/3 OCTAVE 

HICHCPK'.NE 2 

CtNTEF 



f RLC jENCV 

ObO 

OBC 

10*0 

7<i.4 

68.6 

12.5 

76.4 

0.0 

io«0 

107.8 

107.8 

20,0 

96.5 

96.0 

25.0 

84.6 

0.0 

3a«S 

111.7 

111.7 

40*0 

?5.2 

89.3 

5u*0 

110.1 

IIO.O 

b3«a 

101.6 

100.6 

6u • 3 

104.0 

102.9 

1JJ*U 

112.3 

112.1 

125.0 

115.2 

115.1 

IbUaO 

113.0 

112.6 

20J,0 

110.3 

IIO.O 

25j,0 

1U.4 

112.3 

315.0 

113.4 

113.3 

40J.U 

111.5 

111.4 

SOU.O 

106.8 

106.4 

633 .U 

lOi.7 

103.1 

6JJ,0 

101.4 

99.9 

10jij,0 

100.2 

97.3 

1250*0 

lul.4 

S8.F 

160<J.0 

97.7 

O.O 

2000.0 

94.2 

06.5 

2500*0 

95.2 

0.0 

315U.U 

09.0 

0.0 

4000.0 

92.7 

0.0 

5000.0 

89,2 

0.0 

6300*0 

93.6 

0.0 

8000*0 

67.9 

0.0 


ElAUE 

PASSAoE 

VICFCPhONE 2 

I'AP. 'IONICS 

1 

lOB.l 

2 

in .7 

j 

109.8 

H 

99.2 

5 

101.9 

6 

ni .9 

7 

113.5 

8 

10B.7 

9 

110.9 

10 

104.7 


ALPHA CLA/StP MU 


7.5 

0. 

137698 

0.2946 

MICROPHONE 4 

MICROPHONE 7 

OBU 

DBC 

OBU 

DSC 

86.0 

82.5 

93.0 

90.7 

83.3 

80.1 

83.3 

0*0 

115.9 

115.9 

117.8 

117.8 

104.6 

104.4 

109.4 

109.1 

87.5 

0.0 

99.8 

97.0 

101.6 

101.3 

118.9 

118*9 

96.8 

94.3 

106.2 

104.0 

104.8 

104.4 

121.4 

121.3 

111.4 

111.3 

119.1 

119.0 

116.5 

116.4 

118.4 

118.2 

108.7 

108.1 

106.1 

100*9 

116.6 

116.5 

113.9 

113.4 

116.4 

116.3 

113.0 

112.3 

112.7 

112.5 

117.0 

116.7 

111.9 

111.8 

119.2 

119.1 

112.2 

112.1 

119*1 

118.9 

110.9 

110.7 

117.2 

116.9 

108.3 

107.9 

113.7 

113.0 

105.3 

104.7 

111.8 

110*8 

103.0 

101.5 

108.9 

106.9 

100.3 

9%. 4 

107*0 

102*2 

lOO.O 

96.0 

106.0 

101.8 

98.1 

0.0 

103.7 

0*0 

95.1 

85.0 

99.8 

0*0 

94.3 

0.0 

98.1 

0.0 

98.4 

0.0 

98*5 

0*0 

93.2 

0.0 

94.5 

0.0 

89 .6 

0.0 

92.4 

0*0 

90.1 

0.0 

90.0 

0.0 

87.2 

0.0 

87.3 

0.0 


MICROPHONE 4 

MICPCPHONE 7 

116.2 

118.3 

101.2 

118.8 

104.2 

121.3 

lll.l 

118*9 

116.5 

118.2 

108.0 

100.0 

112.2 

109.4 

114.0 

110.3 

115.8 

106.1 

98.0 

103*8 


62 


XH-?9A ACOUSTIC DATA 


ORic?rr,i r.-., ■ ; , 

OF POQi'l U:i / 


RU.^ 

PU^VT 

VELOCITV 

23 

16 

193.0 

1/3 OCTAVE 

MICPCPK-Nf 2 

CIMCI' 



preujencv 

UDO 

0t!C 

10. 0 

76.3 

0.0 

12.6 

75.5 

0.0 

It.O 

100*2 

100.0 

30.0 

99.8 

99.2 

25.0 

97.1 

95.5 

31.5 

102*5 

102.1 

9U.0 

103.0 

101.3 

50.0 

98.2 

c.o 

o3.0 

116.5 

116.9 

HO . 0 

109.7 

106. B 

1 JO.O 

111.7 

110.9 

125. 0 

112.9 

112.5 

160.0 

10°. 5 

lOb.7 

200.0 

112.9 

111*8 

250.0 

111.1 

110.5 

315.0 

110.0 

109.6 

900. 0 

107.1 

106.3 

500. 0 

105.8 

109.8 

630.0 

103.2 

101.9 

6O0 . 0 

100.1 

93.8 

lOOO.U 

102.1 

98.8 

12:j0.0 

101.7 

95.9 

16 Jo.O 

°9.8 

0.0 

2U00.U 

97.0 

86. 7 

25O0.O 

<?7.0 

0.0 

315o,0 

9L.8 

0.0 

9UJO.0 

95.0 

0.0 

50OO.0 

91.5 

0.0 

6300.0 

91.5 

0.0 

8000. 0 

86.9 

0.0 


eCAUE 

PASSAGE 

MICRCPhCNE 2 

hARHUNiCS 

1 

100.9 

2 

102.9 


68.6 

9 

116.9 

5 

98.6 

6 

110.3 

7 

107.1 

d 

110.9 

9 

101.6 

10 

90.9 


ALPHA CLR/S*P MU 

?.5 O.OT9327 0*3993 


MICROPHONE 9 

MICRCPHUNE 7 

OBC 

DBC 

U8U 

06C 

88.9 

63.1 

92.1 

0.0 

85.3 

76.5 

96.6 

97.2 

105.6 

105.5 

113*5 

113*9 

105.7 

105.3 

106*6 

105.1 

102.6 

101.6 

109.9 

10). 0 

105.6 

105.2 

116.0 

U5.7 

96.7 

0.0 

106.7 

0.0 

100.2 

0.0 

116*9 

U6.3 

115.3 

115.2 

119*6 

1113*5 

113.9 

112.6 

116.7 

118.0 

112.3 

111.5 

113.0 

109.9 

117.2 

117.0 

119.1 

ui.e 

112.6 

112*0 

113*3 

110.5 

U0.2 

109.1 

118.0 

117*1 

llO.l 

109.3 

115. 9 

U9.0 

110.2 

109.7 

116.5 

115*3 

109.2 

108.6 

116*9 

115.3 

109.9 

109. 6 

112*6 

109.9 

103.1 

100.6 

111*5 

106.9 

101.6 

95.9 

liO.c 

105.1 

107.0 

105.7 

110.0 

98.9 

101.9 

0.0 

109.9 

100.1 

100.2 

0.0 

107.3 

0.0 

97.9 

69.9 

105.0 

0.0 

96.9 

0.0 

102*6 

0.0 

98.1 

0.0 

100.7 

0.0 

99.9 

0.0 

96.9 

0.0 

91. B 

0.0 

93.2 

0.0 

91.3 

0.0 

90.5 

0.0 

87.7 

0.0 

88.3 

0.0 


MICROPHONE 9 

MICROPHONE 7 

106.5 

113.9 

105.6 

115.7 

95.8 

116.2 

115.1 

113.1 

112.9 

117.2 

110.2 

106*1 

106.2 

101. 1 

116.1 

105.7 

107.5 

103.9 

102.9 

109.1 


63 




XH-59A 

ACCIUST IC 

DATA 

ORIGINAL PAOV II 
OF POOR QUALITY 

fu:4 

POINT 

VELCCITV 

ALPHA 

CLR/S,R 

MU 

23 

17 

143,0 

2,5 

0, 

109872 

0.3992 

1/3 uCTAVS 
Ct.NTER 

MICfit-PPCNE 2 

MICROPHONE 4 

HICPOPHONE 7 

n>E(«uEWCV 

UPJ 

D8C 

DPU 

08C 

D8U 

OBC 

iU.O 

75,3 

0,0 

91,8 

89,7 

89,5 

0,0 

12«5 

81,5 

74,5 

83,9 

0,0 

96,6 

94.1 

i&«U 

101,4 

101,3 

99,5 

99,0 

115.6 

115,5 

2U.0 

98,7 

98,0 

104,4 

103,6 

112,6 

112,2 

2E.J 

9B.2 

97,0 

102,5 

101.5 

107.5 

105.8 

dl* 5 

I05,b 

105,6 

109.7 

109,5 

118,5 

116,3 

40.0 

102,7 

100,8 

96,1 

0,0 

109.5 

105,3 

5U*0 

100.3 

82,3 

101,0 

0.0 

118,5 

116,1 

t3*U 

115,5 

115,4 

116,0 

115,9 

113,5 

111,6 

t»J*U 

105.3 

102,0 

110,4 

108,6 

120,1 

119,6 


114.3 

ll3,e 

115,0 

114,6 

113,3 

110,0 

12*>.0 

112.9 

112,5 

118.6 

118,4 

114,9 

113,1 

1 ti 0 • 0 

112.6 

112,2 

112,4 

m,e 

114,2 

112.1 

2’}J0O 

113.3 

112,8 

113,0 

112,4 

117,3 

116,2 

2SJ.J 

112.7 

112,3 

113,4 

113.1 

116,9 

115.9 

215,0 

11?, 1 

111,8 

112.0 

111,7 

117.6 

116,7 

4J0.0 

110,2 

109,8 

111.2 

110,9 

1 16,6 

115,6 

5t>u« 0 

105.7 

104,7 

107.3 

106,4 

114.1 

112,1 

63J,0 

104.1 

102,7 

105,2 

103,6 

112.4 

108.8 

BO J • 0 

101.0 

96,6 

103,2 

100,1 

110,9 

105.1 

10-ju,u 

101.6 

97,7 

107.4 

106.2 

110,7 

103,8 

1253.0 

101.8 

95,8 

102.7 

0,0 

109.9 

103,1 

160U.U 

100.4 

0,0 

100,4 

0,0 

109.0 

98.3 

20u0,U 

96,9 

67,9 

98,2 

88.5 

106.1 

0.0 

2533,0 

96.7 

0,0 

96,9 

0,0 

103,1 

0,0 

315U.O 

98,8 

0,0 

98,8 

0.0 

101,0 

0.0 

4030.0 

92.6 

0,0 

94,3 

0,0 

97,4 

0.0 

5CUO.0 

92.5 

0,0 

91,9 

0.0 

94,2 

0,0 

6330,0 

91.7 

0,0 

91.8 

0,0 

91.0 

0,0 

6033. U 
BLAuE 

86.2 

0,0 

68.4 

C,0 

88,2 

0,0 


PASSAGE 

iiAR.iuNKS 

MICRCPPCNE 2 

MICROPHONE 4 

MICPCPHOf 

1 

102.3 

100.7 

117.1 

2 

105.6 

109.5 

118.0 

3 

97.0 

95.1 

117.8 

4 

115,4 

115.8 

111.3 

5 

102,4 

108.4 

119,4 

h 

113. e 

114,4 

107.4 

7 

110,7 

109.1 

107.9 

d 

107,6 

117.7 

104,3 

9 

106,4 

105.6 

«5.5 

10 

99,9 

106.5 

102.0 


64 


PWQIWAt p/W5g ig 
POOR QUALITV 


XH>$9A ACOUSTIC DATA 


KJN 

POINT 

VELCCITV 

ALPHA CLR/S.R 

MU 

30 

9 

142.1 

2.' 

i 0. 

112681 

0.402T 

1/3 OCTAVE 

MICROPHONE 2 

MICROPHONE 4 

MICROPHONE 7 

CENTER 







ERECUEwCV 

UbU 

OBC 

ObU 

ObC 

OBU 

OBC 

10*0 

84. 5 

61.4 

86.8 

82.9 

93.0 

0.0 

12*5 

7b. 4 

0.0 

85.8 

60.7 

90.9 

0.0 

16«U 

117.7 

117.7 

122.9 

122.9 

115.0 

114.9 

20*0 

107.6 

107.5 

114.5 

114.4 

109.6 

108.8 

25.0 

95.4 

92.9 

106.1 

105.7 

107.2 

105.4 

31*5 

100.4 

108.3 

100.8 

99.5 

121.0 

120.9 

4J.0 

104.3 

103.1 

102.9 

101.5 

109.8 

106.2 

50*0 

114.0 

112.8 

112.7 

112.4 

110.6 

107.4 

63.0 

114.0 

112.5 

117.7 

117.6 

124.5 

124.4 

iU.U 

110.6 

105.9 

119.1 

118.9 

117.5 

116.6 

iOu«U 

113. b 

113.4 

110.4 

109.2 

115.2 

113.4 

125.0 

116.4 

116.2 

113.1 

112.5 

114.3 

112.2 

160.0 

115.4 

113.2 

113.9 

113.5 

114.4 

112.5 

?U0.0 

113.1 

112.6 

116.9 

116.7 

117.4 

116.3 

250.0 

114.1 

113.8 

112.6 

112.2 

116.6 

115.6 

315.0 

114.1 

113.9 

111.7 

111.3 

120.3 

119.8 

4 JO. a 

111.5 

111.2 

112.5 

112.2 

117.4 

116.6 

500.0 

10b. 4 

107.9 

109.0 

108.4 

116.9 

116.0 

t iO.O 

107.3 

106.7 

106. 0 

107.3 

113.2 

110.5 

dUO. 0 

10'. 5 

101.7 

104.4 

102.3 

112.6 

1U9.7 

lOJJ.O 

102.5 

95.7 

107.8 

106.7 

111.6 

107.3 

1250. J 

102.1 

57.0 

103.9 

97.6 

112.1 

109.4 

l6Uu. 0 

101.1 

92.6 

102.0 

0.0 

109.8 

103.9 

20OJ.0 

*#6.3 

54.0 

100.1 

96.5 

106.3 

0.0 

2500.0 

«6.P 

0.0 

97.5 

0.0 

102.6 

0.0 

3i5«j.o 

97.7 

0.0 

97.2 

0.0 

100.7 

0.0 

4000.0 

101. t 

lOU.O 

104.2 

103.1 

102.7 

95.5 

50O0.0 

91.6 

0.0 

93.9 

0.0 

96.4 

0.0 

4300.0 

90.? 

0.0 

91.1 

0.0 

92.1 

0.0 

6000. 0 

90.3 

0.0 

96.0 

0.0 

90.0 

0.0 

BLAOE 







PASSAOE 

MirwrpprNE 2 

MICROPHONE 4 

MICROPHONE 7 

HAf'rtONlCS 







1 


118.1 


123.? 


115.5 

2 


lUb.4 


100.4 


121.0 

3 


11. *.5 


112.5 


109.6 

4 


113.4 


117.6 


124.2 

5 


loa.c 


118.7 


116.5 

6 


112.1 


10B.7 


113.4 

1 


106.5 


105. 8 


106.3 

U 


114.7 


108.7 


109.8 

9 


105.8 


109.2 


102.0 

10 


110.9 


109.0 


107.4 


65 


HON 

24 

1/3 OCTAVE 
CENTER 

FREQUENCY 

10*0 
12*3 
16*0 
2U.0 
25*0 
31*3 
40*0 
3U*U 
63*0 
OU • d 
I'JiiaO 
123*0 
lbU*0 
200*0 
230*0 
313*0 
400*0 
5ou* 0 
630*0 

eoo.o 
1000*0 
1250*0 
16UU*0 
2000*0 
2300*0 
3130*0 
4000*0 
3000* 0 
6300*0 
6000*0 


XH-39A ACOUSTIC DATA 


original page w 


POINT VELOCITY 

6 140*9 


MICRCPFCNE 2 

OBU 

OBC 

79*4 

0*0 

73.3 

0*0 

108*2 

106*2 

99*3 

98*7 

93*6 

93*3 

100*7 

100*0 

104*5 

103*4 

104*6 

102*8 

109*9 

109*3 

104.2 

99.7 

114*8 

114*5 

112*9 

112*5 

119.1 

119*0 

114.8 

114.3 

118.3 

118*2 

118.4 

118*3 

117*0 

116*9 

111*7 

111*5 

107*4 

106*8 

104.1 

102*6 

103.3 

101*1 

101.5 

94.9 

49*8 

0*0 

97.9 

93*0 

96.3 

0.0 

99*5 

0*0 

92*6 

0*0 

90*6 

0*0 

94*3 

0*0 

87.1 

0.0 


ALPHA 

3*0 


CLR/StR 

0*078530 


MU 

0*4026 


microphone 4 


OBU 

OBC 

89*3 

84*8 

88*7 

86. 8 

117.8 

117.8 

107*8 

107.5 

102*1 

101*0 

99*6 

97.8 

94*1 

0*0 

112*3 

112.0 

120*7 

120*7 

116*2 

118*0 

107.0 

103*6 

115.5 

115*2 

117.6 

117*4 

115.9 

115.6 

115.0 

U4.8 

116.6 

116.5 

113*2 

113.0 

108*5 

107.8 

107*0 

106*2 

103.7 

101.2 

107.4 

106.2 

102*3 

0*0 

101*1 

0*0 

98*0 

87*8 

96*3 

0.0 

98*8 

0*0 

94*5 

0*0 

91*4 

0.0 

91*7 

0*0 

87.9 

0*0 


MICROPHONE 7 


OBU 

OBC 

90*4 

0*0 

94*1 

88*3 

118.3 

118*3 

108*2 

107*1 

103*1 

93*0 

121*3 

121*2 

106*9 

104*1 

117*4 

116*9 

116*4 

115.6 

115*6 

114*2 

115*0 

113*2 

115.3 

113*8 

115.2 

113*7 

118.9 

118*2 

116.2 

11 7*6 

120*5 

120*1 

117*1 

116*2 

115*6 

114*3 

113*6 

111*3 

111*1 

106*3 

111*2 

106*3 

110*3 

105*3 

109*3 

102*1 

106*2 

0*0 

102.® 

0*0 

100*6 

0*0 

97*6 

0*0 

94*4 

0*0 

91*2 

0*0 

88*0 

0*0 


BLADE 

PASSADE 

HAf;.4DNlCS 

1 

2 

3 

4 
3 
6 
7 
6 
9 

10 


MICRCPFCNE 2 


108*4 

100*4 

103*2 

109*4 

94*3 

112*7 

113*8 

101*4 

110*2 

116*0 


MICROPHONE 4 


118*0 

96*4 

112*1 

120*6 

117*7 

102*3 

101*1 

114*9 

113*3 

110*7 


MICROPHONE 7 


116*6 

121*2 

117*0 

113*6 

114*3 

103*3 

110*6 

112*0 

107*0 

111*3 


66 


ORffQJWAl in 

OF POOR QUAW 


XH-59A ACOUSTIC OAtA 


POINT 

7 


1/3 OCTAVE 
CENTER 
FREQUENCY 

10.0 

12*5 

16.0 

20*0 

25.0 
31.5 

40.0 
50. 0 

63.0 
dO.a 

100.0 

125.0 
16U.0 
2J0.0 
23J.U 

315.0 

*tO J .0 

5ou. M 

630.0 

8OU.0 

lOOU.O 

1250.0 
l6uO*0 
2000. U 

2500.0 

3150.0 

4000. 0 

5000.0 

6300.0 
6000.0 


VELOCITY 

140.9 


HICRQPK^NE 2 


92.9 

91.6 

92.7 
86.6 


ALPHA 

5.0 


CLR/S»R 

0.113114 


MICROPHONE 4 


94,5 

91.7 

91.9 

BB.2 


MU 

0.3940 
MICROPHONE 7 


Obu 

ObC 

OBU 

DBC 

OBU 

DBC 

84.0 

80.3 

92.8 

91.3 

99.7 

98*2 

71.0 

0.0 

89.9 

88.6 

94.9 

90*9 

107.0 

107.0 

110*1 

110.1 

115.1 

115*0 

102.6 

102.3 

105*6 

105.2 

110*6 

110*2 

98.3 

97.2 

102,7 

101.8 

104.7 

100.9 

105.3 

105.1 

110.5 

110*4 

119.3 

119.2 

106.0 

105.3 

97.1 

0*0 

110*9 

108.5 

106.0 

104.8 

106*7 

105.4 

118.1 

117.7 

119.7 

119.7 

118.1 

118.0 

116.9 

116*2 

106*9 

105.1 

119.3 

119.1 

118.4 

11 7.7 

115.3 

115.0 

117.0 

116.8 

113.7 

111.1 

116.1 

115.9 

116.8 

116.6 

114.6 

112.8 

111.6 

111.1 

116.8 

116.6 

115*6 

114.3 

119.4 

114.0 

111.5 

110.7 

118.6 

118.1 

113.5 

113.2 

111.7 

111.2 

116.4 

115.4 

112.1 

111.6 

111.7 

111.3 

117.0 

116.0 

106.9 

106.1 

110.6 

110.2 

115.6 

114.6 

106.5 

105.7 

107.1 

106.2 

115.4 
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TABLE 1.- DESCRIPTION OF ABC ROTOR 


Item 

Specification 

Rotor radius, R 

5.5 m 

Number of rotors 

2 

Blades per rotor 

3 

Rotor separation 

0.76 m 

Blade tip chord 

0.29 0 

Blade taper ratio 

2:1 

Blade twist (nonlinear) 

-10* 

Solidity, 0 

0.13 

Reference area, S 

12.0 m* 

Blade precone angle 

3* 

Blade prelag angle 

1.4* 

Shaft tilt 

0* 


of'25'5’ » 

OF POOR QUALITV 


TABLE 2.- OPERATING CONDITIONS 


Parameter 

Rotor-on 

Rotor-off 

OR, m/sec 

180 to 206 

— 

Mtlp 

0.52 to 0.58 

— 

V, knots 

89 to 160 

60 to 180 

y 

0.23 to 0.45 

— 

ft 

0.65 to 0.76 

— 

a, deg 

0 to 10 

-10 to 10 

^LR/a»^ 

0.024 to 0.162 

— 

^P/o 

0.0002 to 0.0093 

— 
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TABLE 3.- MICROPHONE LOCATIONS AS REFERENCED 
FROM MIDWAY BETWEEN HUBS 


Microphone 

x» m 

y. m 

QQ 

BQ 

4* deg 

4* deg 

1 

15.9 

-5.5 

-3.9 

17.3 

13.0 

160.0 

2 

15.9 

ESI 

-3.9 

16.4 

13.7 

180.0 

3 

15.9 

5.5 

-3.9 

17.3 

13.0 

200.0 

4 

5.6 

5.2 

-4.8 

9.0 

32.3 

223.0 

5 

17.8 

-3.0 

-7.3 


22.0 

170.3 

6 

5.1 

-4.9 

-7.3 


45.9 

136.3 

7 

-3.1 

7.0 

-7.3 

BB 

43.5 

294.0 


TABLE 4.- EFFECT OF CONTROL POSITIONS ON NOISE 


Run/pt 

0, deg 

Ad g deg 

^LR/o»* 

Mlc 2, dBA 

Mic 4, dBA 

Mlc 7, dBA 




89 knots 

. a « 7.5* 



21/11 

7.63 

0.75 



109.3 


21/12 

7.65 

.75 

mmm 


109.0 


21/13 

8.98 

.70 


■SSh 

110.4 

112.9 

21/14 

11.46 

.36 

WSSm 


111.5 

114.9 

21/15 

13.54 

-.01 

HI 

110.5 

112.0 

116.7 

106 knots, a ■ 7.5* 

MM 

7.79 

2.44 


109.8 


mmm 


10.01 

-.69 

mmm 

118.0 

Hl^^H 

mSlSm 

25/7 

12.23 

.37 


117.0 

115.8 


25/5 

11.69 

-1.30 

.107 

116.7 

114.8 

BslH 

25/8 

12.26 

.36 

.116 

114.8 

113.5 


23/14 

13.23 

-.27 

.117 

117.8 

115.6 


23/13 

15.06 

-1.52 

.131 

118.8 

117.4 


25/9 

12.35 

.39 

.138 

113.0 

113.3 

■IlH 
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Figure 3.- Schematic of data acquisition set-up. 



Figure 4.- Schematic of data reduction set-up. 
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®LR/o' " 


(c) Under the rotor, microphone 7. 
Figure S.*“ Concluded. 



^LR/o' ^ 

(a) tn front of the rotor, microphone 2. 

Figure 6.- Corrected sound pressure level as a function of Isolated rotor lift 

coefficient, velocity ■ 106 knots. 
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(b) Under the rotor • microphone 4 
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^LR 


(c) Under the rotor, microphone 7 
Flgvtre 6.- Concluded. 
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dBAC _ «*BAC 


Figure 7 




(b) Under the rotor, microphone 4. 

- Corrected sound pressure 3c*el as a function of Isolated rotor lift 
coefficient, velocity - 142 knots. 



dBAC 


Figure 8 


(c) Under the rotor, microphone 7. 
Figure 7.- Concluded. 
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(a) In fro-.tt of the rotor, microphone 2. 

- Corrected sound pressure level as a function of Isolated rotor lift 

coefficient, a ■ 2.5®. 
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(a) In front of the rotor, tnicrophone 2. 
125 


120 


§116 


110 


.06 .10 .16 .20 

^LR/o' ^ 

(b) Under the rotor, microphone 44 

Figure d.- Corrected sound pressure level as a function of Isolated rotor lift 

coefficient, a ■= 5.0®. 
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(c) Under the rotor, microphone 7. 
Figure 9.-* Concluded. 



(a) In front of the rotor, microphone 2. 


Figure 10.“ Corrected sound pressure level as a function of Isolated rotor lift 

coefficient, a ■ 7.5®. 
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(a) In front of the rotor, microphone 2. 


Figure I I 


- One-third octave spectra as a function of Isolated rotor lift coefficient, 
velocity ■ 89 knots, a • 2.5 . 
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(c) Under the rotor, microphone 7. 
Figure 11.- Concluded. 
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FREQUENCY. Ht 


(a) In front of the rotor, microphone 2. 


Figure 12,- One-third octave spectra as a function of Isolated rotor lift coefficient, 

velocity “ 89 knots, a •» 5.0". 
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(b) Under the rotor, microphone 4 . 


Figure 12 .- Continued. 
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(c) Under the rotor, microphone 7. 


Figure 12.- Concluded. 
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FREQUENCY, Hi 

(a) In front of the rotor , microphone 2* 


Figure 13*- One-third octave spectra as a function of isolated rotor lift coefficient > 

velocity • 89 knots » a ® 
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(b) Under the rotor, microphone 4. 
Figure 13.- Continued. 
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FREQUENCY, Hz 


(c) Under the rotor* microphone 7 
Figure 13.- Concluded. 
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(a) In front of the rotor, microphone 2. 


Figure 14.- One-third octave spectra as a 

velocity ■ 106 


function of isolated rotor lift coefficient 
knots, o ■ 5.0®. 


9 


origipml p/tftii 

OF POOR QUALITY 


1/3 OCTAVE SPECTRA CORRECTED DATA 

SYMBOL 


RUN 

21 

PT 

19 

MIC 

4 

0 

RUN 

23 

PT 

9 

MIC 

4 

Q 

RUN 

23 

PT 

10 

MIC 

4 

A 

RUN 

23 

PT 

11 

MIC 

4 

A 


®LR/a' ^ 
0.0S8 
0.114 
0.136 
0.146 



(b) Under the rotor* tnicrophone 4. 


Figure 14." Continued. 
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(a) In front of the rotor, microphone 2. 


15.- One-third octave apectra as a function of Isolated rotor lift coefficient, 

velocity “ 106 knots, a ■ 7.5*. 
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FREQUENCY. Ht 

(b) Under the rotor* microphone A. 

Figure 15.- Continued. 
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(c) Under the rotor, microphone 7. 
Figure 15.- Concluded. 
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FREQUENCY. Hz 


(a) In front of the rotor, microphone 2. 

Figure 16.” One-third octave spectra as a function of isolated rotor lift coefficient, 

velocity ■ 142 knots, o ■ 2.5®. 
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(b) Under the rotor, microphone 4. 


Figure 16.- Concluded. 
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Figure 22,- Concluded. 
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